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EXECUTIVE  SUMMARY 


The  Installation  Restoration  Program  (IRP)  at  the  Georgia  Air  National  Guard 
facility  in  Savaimah,  Georgia  has  been  active  since  1986.  During  this  period  a 
Preliminary  Assessment  was  prepared  by  Hazardous  Materials  Technical  Center 
(HMTC)  and  submitted  in  1987.  CH2M  HILL  was  introduced  to  the  project  in  a 
"Kick-off"  meeting  which  was  conducted  at  the  Base  in  March  1989.  Following  the 
initial  meeting,  a  Project  Management  Plan  (PMP)  and  Samphng  and  Analysis  Plan 
(SAP)  were  submitted  to  the  Installation  Restoration  Program  Branch  (CEVR), 
Environmental  Division  of  the  Air  National  Guard  Readiness  Center.  The  PMP  and 
SAP  were  submitted  in  December  1989  and  March  1990  respectively. 

A  two-step  Site  Investigation  (SI)  was  conducted  to  evaluate  the  presence  of  environ¬ 
mental  contamination  that  may  have  resulted  from  past  activities  at  nine  discharge/ 
spill  sites  at  the  165th  Tactical  Airlift  Group  (TAG)  and  the  Combat  Readiness 
Training  Center  (CRTC),  Georgia  Air  National  Guard  Base  (GANGB)  in  Savannah, 
Georgia.  The  sites  included  in  the  SI  are  hsted  below: 


Site 

No. _ Description 

1  CRTC  Hangar  and  Washrack  Discharge  Point 

2  CRTC  Vehicle  Maintenance  Washrack  Discharge  Point 

5  165th  Bulk  Fuel  Facility 

6  165th  Vehicle  Maintenance  Spill  Area 

7  165th  Vehicle  Maintenance  Washrack 

8  Old  165th  Aircraft  Washrack 

9  165th  Current  Fire  Training  Area 

10  Bulk  Chemical  Storage  Area 

11  Old  Bum  Area 

The  first  step  of  the  SI  involved  a  preliminary  field  screening,  which  included 
collecting  split-spoon  and  hand-augered  soil  samples,  instalhng  piezometers,  and 
performing  a  soil  organic  vapor  (SOV)  survey  on  in  situ  soils  using  a  portable  gas 
chromatograph.  Split-spoon  and  hand-augered  soil  samples  were  also  field  screened 
with  the  gas  chromatograph.  Phase  I  of  the  field  investigation  was  performed 
between  May  7  and  July  14,  1990.  If  the  gas  chromatograph  detected  contamination 
in  a  soil  sample,  the  sample  was  sent  to  the  laboratory  for  analytical  testing.  The 
data  collected  were  analyzed  and  reviewed  to  evaluate  the  need  for  and  direction  of 
further  SI  activities. 
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In  the  SOV  survey,  volatUe  organic  compounds  (VOCs)  were  detected  above  the 
confidence  threshold  of  the  gas  chromatograph  at  Site  No.  5,  Site  No.  7,  Site  No.  8, 
Site  No.  9,  Site  No.  10,  and  Site  No.  11.  The  split-spoon  and  hand-augered  soil  sam¬ 
ples  collected  at  Site  No.  2,  Site  No.  5,  Site  No.  7,  Site  No.  8,  Site  No.  9,  Site  No.  10, 
and  Site  No.  11  showed  organic  contaminants  including  VOCs,  polynuclear  aromatic 
hydrocarbon  (PAH)  compounds,  and  total  petroleum  hydrocarbon  (TPH). 

The  second  step  of  the  SI  included  the  installation  of  monitor  wells,  collection  of 
groundwater,  surface  water,  and  sediment  samples  for  laboratory  analyses,  and  aqui¬ 
fer  testing  to  describe  groundwater  flow  direction  and  hydraulic  conductivity.  This 
phase  of  the  investigation  was  performed  between  August  27  and  October  5,  1990. 

At  Site  No.  1,  contamination  was  not  detected  in  groundwater  samples  from  the  two 
newly  installed  monitor  wells  or  in  surface  water  samples.  Low  levels  of  toluene  was 
detected  in  one  soil  sample.  Analytical  results  of  the  sediment  samples  detected  PAH 
compounds  in  certain  areas  of  the  drainage  ditch  leading  from  the  point  of  discharge 
and  nearby  roadways.  Based  on  the  results  of  this  SI,  a  decision  document  proposing 
no  further  action  will  be  pursued  for  groundwater,  soil,  and  surface  water  at  Site 
No.  1.  A  decision  regarding  sediments  will  be  made  following  additional  SI  work  to 
collect  background  and  upgradient  sediments. 

The  laboratory  analyses  of  the  groundwater  and  surface  water  samples  collected  at 
Site  No.  2  detected  low  levels  of  TPH,  ranging  from  0.8  to  3.83  m^.  Analytical 
results  of  sediments  underlying  the  drainage  ditch  showed  elevated  levels  of  PAH 
compounds  and  TPH.  Although  it  appears  that  the  concentrations  decreased  with 
distance  from  the  point  of  discharge,  an  uncontaminated  sample  was  not  identified. 
The  contamination  may  have  been  caused  by  an  oil-water  separator  discharging  to  the 
ditch.  Surface  soil  samples  also  contained  PAH  and  TPH;  however,  vertical  migration 
was  not  observed.  Based  on  these  results,  a  decision  document  will  be  pursued  for 
groundwater.  Confirmatory  sampling  will  be  conducted  for  sediments  and  surface 
water.  Soil  will  be  removed  in  affected  areas  following  additional  SI  work  to  estimate 
the  volume. 

Analyses  of  groundwater  samples  from  newly  installed  wells  Site  No.  5  detected  only 
trace  quantities  of  TPH.  However,  analyses  of  a  sample  collected  from  an  existing 
well  near  a  buried  heating-oil  tank  detected  VOCs  and  PAH  compounds  in  particular, 
benzene  above  the  MCL.  Organic  contamination  was  also  detected  in  the  surface  soil 
samples.  This  contamination  may  extend  offsite.  Based  on  these  results,  a  removal 
action  will  be  pursued  for  soil.  An  RI  will  be  conducted  for  groundwater  and  include 
offsite  monitor  wells  in  areas  where  spilled  fuel  was  collected. 

One  monitor  well  was  installed  at  Site  No.  6  during  the  second  step  of  the  SI,  and  the 
sample  collected  from  this  well  contained  0.09  mg/1  TPH,  which  is  slightly  above 
detection  levels.  Other  compounds  in  this  sample  were  below  detection  levels.  No 
soil  contamination  was  detected.  Based  on  these  results,  a  decision  document  will  be 
pursued  for  this  site. 
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Analyses  of  a  groundwater  sample  collected  at  Site  No.  7  detected  low  levels  of 
VOCs  and  PAH  compounds  below  MCLs.  Surface  water  contamination  was  not  de¬ 
tected  at  this  site;  however,  there  was  no  flow  from  the  oil-water  separator  effluent 
pipe  at  the  time  of  sampling.  Analyses  of  sediment  samples  collected  from  the  onsite 
ditch  detected  TPH  concentrations  ranging  from  3.4  to  658  mg/kg,  with  concentrations 
decreasing  with  distance  downstream  of  the  discharge  point  of  the  oil-water  separator. 
Soil  boring  samples  in  the  vicinity  of  the  washrack  had  to  be  abandoned  because  of 
observed  contamination.  A  removal  action  will  be  pursued  for  soil  at  Site  No.  7. 
Confirmatory  sampling  will  be  conducted  for  groundwater,  surface  water,  and 
sediments. 

Of  the  samples  collected  from  the  three  monitor  wells  installed  at  Site  No.  8,  only  one 
sample  contained  TCE  (69,000  jig/l)  above  detection  limits.  The  MCL  for  TCE  is 
5  jig/1.  Analyses  of  surface  water  samples  detected  TCE  at  4.4  pg/1.  Elevated  levels 
of  VOCs  and  PAH  compounds  were  detected  in  the  sediment  samples  collected. 
Based  on  these  results,  an  RI  will  be  conducted  for  groundwater,  surface  water,  soil, 
and  sediments. 

Of  the  groundwater  samples  collected  from  the  four  monitor  wells  installed  at  Site 
No.  9,  all  of  the  samples  accept  the  one  from  the  background  well  contained  VOC, 
PAH,  and  TPH  contamination.  Benzene  was  detected  in  excess  of  MCLs.  This  con¬ 
tamination  may  be  the  result  of  leaks  from  the  oil-water  separator  or  breaches  in  the 
liner  underlying  the  bum  area.  Contamination  was  not  detected  in  the  surface  water 
samples  from  the  pond  adjacent  to  the  Fire  Training  Area  or  in  the  sample  from  the 
effluent  ditch  leading  from  the  oil-water  separator.  This  condition  could  change 
based  on  the  frequency  of  use  of  the  Fire  Training  Area.  Analyses  of  a  sediment 
sample  collected  from  the  effluent  ditch  leading  from  the  oil-water  separator  detected 
67.9  mg/kg  TPH.  Contamination  was  observed  in  soils  near  the  oil-water  separator. 
Based  on  these  results,  the  soil  will  be  removed  and  disposed.  An  RI  will  be 
conducted  for  groundwater,  surface  water,  and  sediments. 

At  Site  No.  10,  laboratoiy  analyses  detected  VOC  contamination  in  a  groundwater 
sample  collected  from  a  monitor  well  installed  downgradient  from  the  Bulk  Chemical 
Storage  Area.  The  source  of  contamination  for  this  site  may  have  been  leaks  in  the 
storage  drums  that  were  previously  located  there.  Soils  in  the  storage  area  were 
contaminated.  An  RI  will  be  conducted  for  soils  and  groundwater. 

Of  the  samples  collected  from  one  existing  monitor  well  and  three  newly  installed 
wells  at  Site  No.  11,  only  the  sample  from  the  well  located  along  the  perimeter  just 
downgradient  of  the  Old  Bum  Area  contained  elevated  levels  of  VOO  and  PAH 
compounds.  Benzene  was  in  excess  of  MCLs.  The  samples  from  the  other  down- 
gradient  wells  did  not  contain  contamination  above  detection  limits.  Contamination 
was  detected  in  soils.  Based  on  these  results,  the  contaminated  soil  will  be  removed. 
Groundwater  will  be  resampled  to  confirm  the  absence  of  downgradient  migration  of 
contamination. 
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Section  1 

INTRODUCTION 


Martin  Marietta  Energy  Systems  is  assisting  the  Installation  Restoration  Program 
Branch  (CEVR),  Environmental  Division  of  the  Air  National  Guard  Readiness 
Center  (ANGRC)  in  identification  and  remediation  of  environmental  contamination 
through  the  Installation  Restoration  Program  (IRP).  CH2M  HILL  has  been  assigned 
under  General  Order  18B-97777C,  Task  Order  Authorization  No.  Y-01,  to  investigate 
nine  discharge/spill  sites  at  the  Georgia  Air  National  Guard  Base  (GANGB)  in 
Savannah,  Georgia. 


1.1  ORGANIZATION  OF  TfflS  REPORT 

This  Site  Investigation  (SI)  Report  contains  seven  sections  that  summarize  and 
evaluate  the  SI  activities  and  data.  This  introductory  section  describes  the  scope  of 
work,  the  background  of  the  project,  the  sites  involved  in  the  SI,  the  environmental 
setting  of  the  sites,  and  the  Applicable  or  Relevant  and  Appropriate  Requirements 
(ARARs)  that  apply  to  the  sites.  Section  2  outlines  the  field  program  and  describes 
the  types  of  samples  collected,  the  methods  used  to  obtain  the  samples,  and  the 
locations  from  which  the  samples  were  collected.  Section  3  summarizes  the  results  of 
the  SI  field  and  laboratory  activities,  and  Section  4  summarizes  the  data  validation 
report.  Section  5  presents  the  preliminary  risk  evaluation,  and  Section  6  summarizes 
the  conclusions  and  recommendations  for  each  of  the  nine  sites.  References  used  in 
the  preparation  of  this  SI  Report  are  listed  in  Section  7. 


1.2  SCOPE 

The  SI  was  conducted  in  two  steps  to  collect  data  that  would  support  an  evaluation  of 
the  nature  and  extent  of  contamination  of  groundwater,  soil,  surface  water,  and  sedi¬ 
ments  at  the  nine  discharge/spill  sites  at  GANGB.  The  primary  purpose  of  the  field 
screening  step  was  to  obtain  a  preliminary  indication  of  the  nature  and  extent  of 
contamination  at  each  site.  The  second  step  of  the  SI  focused  on  confirmatory 
sampling  to  collect  more  detailed  data  on  the  contamination  at  the  sites  identified  in 
the  first  step  as  requiring  further  information.  Except  as  noted  in  this  report,  SI  work 
was  performed  in  accordance  with  the  Site  Investigation  Sampling  and  Analysis  Plan 
prepared  by  CH2M  HILL  in  March  1990. 

The  first  step  of  the  SI,  the  field  screening  phase,  was  conducted  from  May  13 
through  .July  13,  1990,  and  consisted  of  soil  organic  vapor  (SOV)  analyses,  soil 
sampling,  and  a  preliminary  hydrogeologic  assessment.  Field  activities  for  the  second 
step  of  the  SI,  the  confirmatory  sampling  phase,  were  conducted  from  August  27 
through  October  3,  1990,  and  included  installation  and  development  of  monitor  wells; 
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sampling  of  groundwater,  surface  water,  and  sediment;  and  aquifer  testing.  The 
sampling  locations  and  parameters  analyzed  in  the  second  step  of  the  SI  were  based 
on  the  results  of  the  first  step.  Laboratory  analysis  was  concluded  in  November  1990. 
Data  validation  of  these  analyses  were  conducted  from  December  1990  through 
February  1991. 

The  results  of  the  SI  were  used  to  make  recommendations  for  the  appropriate  actions 
for  individual  or  combined  sites,  or  for  an  operable  unit  (e.g.,  soils).  The  recom¬ 
mendations  are  one  of  the  following:  develop  a  decision  document  stating  that  no 
further  action  is  required,  perform  a  focused  feasibility  study  (FFS)  that  will  evaluate 
remedial  alternatives,  perform  additional  SI  activities,  or  perform  a  remedial  in¬ 
vestigation  (RI)  that  will  further  evaluate  the  extent  and  type  of  contamination. 


13  BACKGROUND 

In  1987,  the  Hazardous  Materials  Technical  Center  (HMTC)  conducted  a  preliminary 
assessment  at  GANGB  to  identify  potentially  contaminated  sites.  Assessment  tasks 
included  an  onsite  visit,  interviews  with  past  and  present  employees,  a  review  of 
hazardous  material  generation  and  disposal  records,  and  research  and  review  of  geo¬ 
logic  and  environmental  conditions.  The  initial  results  of  the  assessment  identified 
nine  sites  potentially  contaminated  by  hazardous  waste  or  fuel.  After  identifying  the 
nine  sites,  a  hazardous  assessment  matrix  was  developed.  The  matrix  weighed  such 
factors  as  potential  contamination  receptors,  waste  characteristics,  transport  pathways, 
and  waste  management  practices.  As  a  result  of  the  preliminary  assessment,  it  was 
recommended  that  Site  No.  3  (Old  Plywood  Factory)  and  Site  No.  4  (Old  Landfill 
Area)  be  excluded  fi-om  further  investigation.  Decision  documents  were  written  for 
these  sites  and  approved  by  the  Georgia  Environmental  Protection  Division 
(GAEPD)  of  the  Georgia  Department  of  Natural  Resources.  These  sites,  therefore, 
were  not  included  in  the  SI. 

On  March  15-16,  1989,  an  initial  coordination  meeting  was  held  at  GANGB.  The 
purpose  of  the  meeting  was  to  outline  the  objectives  of  the  IRP  program  and  develop 
SI  activities.  This  meeting  was  attended  by  representatives  of  GANGB,  ANGRC/ 
CEVR  Martin  Marietta  Energy  Systems,  and  CH2M  HILL.  Each  of  the  seven  sites 
to  be  studied  were  visited  on  March  15,  1989. 

On  March  16,  1989,  GANGB  personnel  indicated  the  existence  of  a  potentially 
contaminated  site  located  at  the  Bulk  Chemical  Storage  Area.  Chemical  releases 
were  thought  to  have  occurred  there  during  the  dispensing  of  chemicals  from  drums. 
Discolored  soil  near  the  chemical  storage  area  was  observed  during  the  site  visit.  In 
April  1989,  Martin  Marietta  Energy  Systems  authorized  CH2M  HILL  to  add  Bulk 
Chemical  Storage  Area  (Site  No.  10)  and  a  ninth  site,  the  Old  Bum  Area  (Site 
No.  1 1)  to  the  list  of  sites  under  investigation. 
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1.4  FACILITY  DESCRIPTION 

GANGB  has  been  active  since  the  end  of  World  War  II.  It  is  staffed  by  personnel 
from  the  165th  Tactical  Airlift  Group  (TAG)  and  the  Combat  Readiness  Training 
Center  (CRTC)  (formerly  the  Permanent  Field  Training  Site  [PFTS]).  The  165th 
TAG  provides  tactical  airlift  support,  and  the  CRTC  maintains  training  facilities  for 
Air  National  Guard  (ANG)  and  Air  Force  Reserve  units.  Approximately  180  build¬ 
ings  are  constructed  on  GANGB’s  233  acres.  GANGB  is  next  to  the  eastern  edge  of 
Savannah  International  Airport,  approximately  8  miles  northwest  from  the  City  of 
Savannah  (Figure  1-1). 

The  region  in  which  GANGB  is  located  is  characterized  by  high  annual  precipitation 
(approximately  50  inches  per  year).  The  water  table  is  located  at  a  depth  of  about 
2-10  feet  below  land  surface  (bis)  except  in  areas  built  up  with  fill  materials.  The 
major  source  of  local  drinking  water,  the  Floridan  aquifer,  lies  about  300  feet  bis.  A 
majority  of  the  soils  are  moderately  to  highly  permeable. 


1.5  SITE  HISTORY 

The  following  nine  discharge/spill  sites  were  included  in  the  SI: 


Site  No.  _  Description _ 

1  CRTC  Hangar  and  Washrack  Discharge  Point 

2  CRTC  Vehicle  Maintenance  Washrack  Discharge  Point 

5  165th  Bulk  Fuel  Facility 

6  165th  Vehicle  Maintenance  Spill  Area 

7  165th  Vehicle  Maintenance  Washrack 

8  Old  165th  Aircraft  Washrack 

9  Current  Fire  Training  Area 

10  Bulk  Chemical  Storage  Area 

11  Old  Bum  Area 

Figure  1-2  shows  the  locations  of  these  nine  sites.  Past  activities  that  may  have  led  to 
environmental  contamination  are  briefly  described  below. 


10010122.DFB 


1-3 


1.5.1  SITE  NO.  l-CRTC  HANGAR  AND  WASHRACK  DISCHARGE  POINT 


Site  No.  1  is  northeast  of  Building  199  and  consists  of  a  concrete  pavement  that 
drains  into  a  central  stormwater  intake  structure.  The  stormwater  sewer  line  connects 
into  a  drainage  system  that  collects  floor  drainage  from  Building  199  and  from  several 
exterior  stormwater  culverts.  The  stormwater  line  travels  southeast  under  personnel¬ 
housing  facilities  and  discharges  into  an  open  drainage  ditch  approximately  200  yards 
from  the  washrack.  The  ditch  traverses  an  open  field  in  an  eastward  direction  and 
crosses  the  base  boundary.  This  ditch  empties  into  the  Pipemakers  Canal  and  a 
retainage  pond  next  to  GANGB  at  the  Days  Inn  Motel.  The  approximate  total 
length  of  the  ditch  and  canal  is  1,100  feet. 

The  CRTC  washrack  was  reportedly  used  from  1946  to  1966.  During  this  period,  the 
facility  was  used  for  aircraft  washing  and  painting.  These  procedures  generated 
waste  paints,  strippers,  and  solvents  which  ran  off  the  pavement  and  into  the  storm 
sewer  which  eventually  discharged  into  a  surface  ditch.  During  the  course  of  its  use, 
GANG  personnel  estimate  that  approximately  40,000  gallons  of  waste  products  were 
discharged  into  the  storm  drains. 

During  the  March  1989  site  visit,  a  plume  of  white  liquid  was  observed  entering  the 
ditch  at  the  discharge  point.  The  plume  moved  downgradient  and  was  diluted  as  it 
flowed  through  the  drainage  ditch.  The  origin  of  the  liquid  was  traced  to  an  area  on 
the  southwest  side  of  Building  199  that  is  used  for  washing  visiting  aircraft.  The 
composition  of  the  white  liquid  was  unknown;  however,  GANGB  personnel  indicated 
that  PD-680  (stoddard  solvent)  has  been  and  is  still  being  used  at  the  washrack 
facility.  PD-^0  is  composed  primarily  of  mineral  spirits.  The  approximate  compo¬ 
sition  of  PD-680  is  linear  and  branched  alkanes  (30  to  50  percent),  cycloalkanes  (30 
to  40  percent),  aromatics  (10  to  20  percent),  benzene  (trace),  and  olefins  (trace) 
{USAF  Installation  Restoration  Proffam  Toxicity  Guide).  Drums  of  PD-680  were  found 
in  a  drum-storage  facility  south  of  Building  199. 

I.S.2  SITE  NO.  2..CRTC  VEHICLE  MAINTENANCE 
WASHRACK  DISCHARGE  POINT 

The  CRTC  Vehicle  Maintenance  Washrack  is  in  the  southwest  section  of  the  CRTC 
Vehicle  Maintenance  Facility.  The  washrack  is  used  to  wash  vehicles  and  engines. 
Runoff  from  these  activities  is  collected  in  a  central  stormwater  intake  grating,  which, 
until  1980,  drained  directly  into  an  adjacent  ditch.  In  1980,  the  drainage  system  was 
rerouted  through  an  oilAvater  separator,  which  subsequently  drains  into  the  ditch. 
Washing  activities,  including  the  use  and  discharge  of  PD-680,  are  reportedly  still 
occurring  at  this  site. 

Ehiring  the  course  of  its  use  (early  1950’s  to  present),  it  is  estimated  that 
10,000  gallons  of  mineral  spirits,  varsol,  and  PD-680  were  discharged  into  the 
drainage  ditch. 
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SITE  NO.  5-165th  BULK  FUEL  FACILITY 


The  Bulk  Fuel  Facility,  also  called  the  petroleum,  oil,  and  lubricants  (POL)  facility, 
contains  bulk  storage  for  fuels  and  lubricants  used  at  GANGB.  The  site  contains  two 
aboveground  storage  tanks,  which  are  within  asphalt  berms.  A  10,000-gallon  under¬ 
ground  storage  tank  is  at  the  northeast  comer  of  the  bulk  fuel  facih'ty.  The  tank 
reportedly  contains  heating  oil.  Two  shallow  monitor  wells  are  next  to  the  tank. 
Approximately  2  years  ago,  buried  piping  was  abandoned  in  place  and  replaced  with 
aboveground  and  buried-in-vault  piping.  The  POL  facility  has  been  used  continuously 
since  the  early  1940’s.  During  this  period,  JP-4  and  AVGAS  aviation  fuels  have  been 
stored  in  bulk  quantity.  Minor  spillage,  associated  with  piping  failures  have  been 
reported  periodically  during  the  POL’s  history.  Additionally,  it  has  been  reported  that 
sludge  and  draw  water  removed  from  the  storage  tanks  has  been  discharged  on  the 
ground  surface  to  consolidate. 

A  4,600-gallon  spill  of  JP-4  or  AVGAS  fuel  was  also  reported  to  have  occurred  at  the 
Bulk  Fuel  Facility.  The  spill  occurred  at  the  northeast  comer  of  the  facility  and 
moved  east-northeast.  The  fuel  reportedly  accumulated  in  a  low-lying  wooded  area 
just  outside  of  the  bulk  fuel  facility  and  beyond  the  base  boundary.  GANGB 
personnel  report  that  approximately  3,000  gallons  of  the  spilled  fuel  was  recovered. 

1.5.4  SITE  NO.  6~165tli  VEHICLE  MAINTENANCE  SPILL  AREA 

In  the  early  1960s,  a  spill  of  approximately  2,500  gallons  of  JP-4  or  AVGAS  fuel 
occurred  at  the  southeast  comer  of  the  165th  Vehicle  Maintenance  Building.  The 
fuel  moved  east  and  south  of  the  paved  area  into  the  wooded  area  behind  the  facility. 
GANGB  personnel  reported  that  about  half  of  the  spilled  fuel  was  recovered. 

1.5.5  SITE  NO.  7-165tli  VEHICLE  MAINTENANCE  WASHRACK 

Site  No.  7  is  the  former  location  of  a  motor-vehicle  washrack  (vehicle-washing 
activities  are  now  performed  at  Site  No.  2).  The  washrack  was  at  the  northwest 
comer  of  the  vehicle  maintenance  facility  within  Building  1412  and  was  operated 
between  the  early  1950’s  to  the  mid-1980’s.  During  facility  operation,  used  solvents 
and  detergents  were  collected  in  a  floor  drain  and  discharged  into  a  drainage  ditch 
located  approximately  150  feet  northeast  of  the  site.  An  oil-water  separator  was 
installed  between  the  floor  drain  and  the  discharge  point  in  1980  to  prevent  floating 
hydrocarbons  from  entering  the  drainage  ditch.  During  its  30  years  of  operation,  it  is 
estimated  that  approximately  10,000  gallons  of  PD-680  were  discharged  into  the 
drainage  ditch. 

In  addition  to  the  floor  drain  discharge,  a  one-time  spill  of  approximately  300  gallons 
of  JP-4  was  reported  at  Site  No.  7.  The  date  of  the  spill  is  unknown,  however, 
personnel  accounts  of  the  incident  indicate  that  the  spill  was  unrecovered  an^  soaked 
into  the  groundsurface. 
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1.5.6  SITE  NO.  8~OLD  165th  AIRCRAFT  WASHRACK 


This  aircraft  washrack  is  at  the  eastern  boundary  of  the  airport  near  Building  1914 
and  was  used  from  1961  to  1983.  The  facility  was  used  for  aircraft  degreasing  and 
painting.  Detergents,  paints,  PD-680,  trichloroethylene,  and  trichloroethane  were 
used  at  this  site  at  an  estimated  rate  of  40  gallons  per  month  (11,000  estimated  total 
discharge).  Spent  solvents  were  collected  through  storm  drains  and  discharged  direct¬ 
ly  into  an  adjacent  drainage  ditch.  Because  low  lying  area  surround  the  wash- 
rack/apron  area,  discharge  runoff  is  a  secondary  pathway  of  concern.  Although  de¬ 
greasing  and  painting  operations  were  discontinued  at  Site  No.  8  in  1983,  discharges 
of  paints  and  solvents  have  been  recently  observed. 

1.5.7  SITE  NO.  9-CURRENT  FIRE  TRAINING  AREA 

The  Fire  Training  Area  is  on  the  west  side  of  the  Savannah  International  Airport.  It 
is  maintained  and  used  by  GANGB  to  train  emergency  personnel  in  fire-fighting  tech¬ 
niques.  The  area  is  approximately  130  feet-by-130  feet  and  is  underlain  by  a  thin 
plastic  liner.  The  liner  collects  unbumed  fuel  and  channels  it  into  an  oil/water 
separator  located  about  100  feet  northwest  of  the  Fire  Training  Area.  The  oil/water 
separator  then  drains  into  an  adjacent  canal. 

The  Fire  Training  Area  was  used  from  1980  to  1990.  During  training  activities, 
approximately  500  to  1000  gallons  of  JP-4  was  ignited  and  extinguished.  It  is 
estimated  that  during  the  course  of  its  use,  up  to  120,000  gallons  of  JP-4  may  have 
been  used  with  the  majority  of  this  volume  being  consumed  by  flame.  It  has  been 
reported  that  only  water  was  used  to  extinguish  training  fires;  however,  chemical  fire 
extinguishing  agents  may  have  been  used  at  this  site. 

1.5.8  SITE  NO.  10-BULK  CHEMICAL  STORAGE  AREA 

The  bulk  chemical  storage  area  is  an  unpaved  area  approximately  25  feet-by  35-feet, 
adjacent  to  Building  1910.  The  facility  has  been  reportedly  used  for  12  to  15  years 
(1975  to  1990)  for  storing  chemicals  such  as  oil,  PD-680,  B«&B  20/20,  methyl  ethyl 
ketone,  and  trichloroethylene.  At  the  time  of  the  site  visit,  six  drums  were  onsite. 

The  drums  were  later  moved  to  a  paved  area  behind  Building  1910. 

1.5.9  SITE  NO.  11-OLD  BURN  AREA 

The  old  burn  area  is  near  the  northern  GANGB  boundary  on  the  access  road  next  to 
the  Composite  Building.  This  area  was  used  as  a  GANGB  fire-fighting  training  area 
from  1940  until  the  property  was  sold  to  Gulfstream  Aerospace  Corporation  (1980). 
The  Old  Bum  Area  was  used  for  waste  disposal  as  well  as  for  fire  training  exercises. 
Fuels  and  waste  chemicals  and  equipment  were  burned  at  this  site.  Unlike  Site 
No.  9,  the  old  bum  area  contained  no  impermeable  liner  or  berm. 
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A  preliminary  assessment  of  the  facility  prepared  by  Gulfstream  included  the  instal¬ 
lation  and  sampling  of  two  groundwater  monitor  wells.  Analyses  of  the  groundwater 
samples  indicated  elevated  concentrations  of  total  organic  carbon  (TOC),  total 
organic  halogens  (TOHs),  lead,  sulfate,  and  phenols.  The  lateral  extent  of  the 
contamination  has  not  been  determined. 


1.6  ENVIRONMENTAL  SETTING 

GANGB  is  in  the  northeast  coastal  region  of  Georgia,  approximately  8  miles 
northwest  of  the  City  of  Savannah.  The  base,  which  next  to  the  eastern  edge  of 
Savannah  International  Airport,  occupies  approximately  233  acres  on  nine  separate 
parcels  leased  from  the  Savannah  Airport  Commission. 

Property  north  and  northwest  of  the  airport  is  predominantly  undeveloped,  although  a 
substantial  amount  of  this  land  is  used  for  agricultural  and  commercial  forestry. 
Wetlands  also  occupy  some  of  the  area  to  the  north-northwest  of  the  airport.  Com¬ 
mercial  and  limited  residential  developments  occupy  some  of  the  land  to  the  south. 

To  the  east  and  southeast,  the  Seaboard  Coast  and  Central  of  Georgia  Rail  Roads 
occupy  the  majority  of  the  land.  The  Savannah  River  is  2.5  miles  east  of  the  airport. 
West  of  the  airport  are  the  Cities  of  Pooler  and  Bloomingdale,  an  industrial  park, 
large  farms,  low-density  mobile  home  parks,  and  wetlands  (Woblpert  Consultants, 
1990). 

1.6.1  METEOROLOGY 

The  climate  of  the  Savannah  area  is  characterized  by  mild  temperatures  and 
abundant  rainfall.  Winters  are  usually  short  and  mild  with  occasional  cold  periods  of 
short  duration.  Summers  are  long  and  hot  and  typically  very  wet.  Average  annual 
precipitation  is  approximately  50  inches,  with  nearly  half  of  this  value  recorded 
between  June  and  September. 

1.6.2  GEOLOGY 

Savannah  International  Airport  is  in  the  Coastal  Plain  province,  approximately 
18  miles  west  of  the  Atlantic  Ocean.  The  Coastal  Plain  geology  consists  of  a  seaward- 
thickening  accumulation  of  sediments  overlying  igneous  and  metamorphic  bedrock. 

The  surficial  sediments  at  GANGB  consist  predominantly  of  sands  of  the  Pliocene  to 
Recent  age,  remnants  of  ancient  barrier  islands  and  lagoons.  These  unconsolidated 
sediments  extend  from  land  surface  to  a  depth  of  approximately  40  to  80  feet  bis 
(Herrick,  1961;  Counts  and  Donsky,  1963).  Throughout  the  base,  the  thickness  of  the 
overlying  sediments  has  been  documented  to  vary  locally.  Much  of  the  base,  however, 
has  been  backfilled  with  unidentifiable  borrow  material. 
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Underlying  the  surficial  sands  is  the  Hawthorn  Formation.  This  formation  is  a  layer 
of  clay  and  sandy-clay  of  the  Miocene  age  and  is  reported  to  range  in  thickness  from 
125  to  178  feet,  with  an  estimated  depth  up  to  300  feet  bis  (Counts  and  Donslq?, 

1963).  Because  of  the  relatively  low  permeability  of  this  formation,  the  Hawthorn 
clays  serve  as  a  confining  or  semi-confining  unit  between  the  surficial  and  Floridan 
aquifers.  Below  the  Hawthorn  clays  are  several  hundred  feet  of  limestones,  including 
the  Tampa  and  Ocala  Formations.  These  units  are  highly  permeable  and  compose 
the  Floridan  aquifer,  the  primary  source  of  potable  water  in  the  area.  Figure  1-3 
illustrates  a  general  lithologic  profile  of  coastal  Georgia  in  the  vicinity  of  GANG. 

1.63  SOILS 

The  soils  at  GANGB  have  been  mapped  by  the  U.S.  Soil  Conservation  Service  and 
have  been  identified  to  consist  primarily  of  Chipley-Urban  land  complex  soils.  This 
complex  is  40  to  70  percent  Chipley  fine  sandy  soil  and  20  to  40  percent  Urban  land, 
which  is  land  so  altered  by  construction  or  obscured  by  structures  that  identification 
of  the  soil  is  difficult  or  impossible.  The  Chipley  soils  range  in  color  fi’om  dark 
grayish-brown  near  the  surface  to  yellowish-brown  at  depth.  The  soils  are 
free-draining  and  have  a  high  rate  of  permeability  (4.4  x  10'^  cm/s  to  7.1  x  10'^  cm/s). 
Small  areas  near  the  perimeter  of  GANGB  are  composed  of  Ogeechee-Urban  land 
complex  soils.  This  material  is  composed  of  40  to  60  percent  loamy  fine  sandy  soil 
and  30  to  40  percent  Urban  land.  TTiis  material  is  somewhat  poorly  drained  and  may 
be  found  in  the  low-lying  wetlands.  The  Ogeechee-Urban  land  complex  soils  may  be 
finer  grained  and  have  a  lower  permeability  (4.4  x  10*^  cm/s  to  1.4  x  10*^  cm/s)  than 
the  Chipley-Urban  land  complex  soils. 

1.6.4  HYDROLOGY 

Savannah  International  Airport  is  within  the  Savannah  River  drainage  basin.  All 
surface  drainage  firom  the  airport  is  collected  by  a  series  of  canals  and  ditches,  which 
outfall  into  the  Pipemakers  Canal  and  ultimately  discharge  into  the  Savannah  River. 
Figure  1-4  illustrates  surface  water  drainage  patterns  for  the  eastern  portion  of  the 
base. 

The  surficial  or  water  table  aquifer  occupies  the  surficial  sediments  of  the  Coastal 
Plain  region.  The  aquifer  is  unconfined  and  underlain  by  clays  of  the  Hawthorn 
Formation.  Groundwater  in  the  surficial  aquifer  occurs  at  a  depth  of  2  to  10  feet  bis. 
Although  this  aquifer  is  not  currently  being  used  for  public  water  supply,  it  is  reported 
that  some  residents  within  a  mile  of  the  airport  may  derive  drinking  water  from  wells 
completed  into  the  surficial  aquifer. 

Groundwater  generally  flows  from  topographically  high  to  low  areas.  At  the 
Savannah  International  Airport,  a  topographic  high  exists  at  the  intersection  of  two 
closed  runways,  just  north  of  Runway  27.  From  this  high  point,  groundwater  flows 
radially  toward  lower  elevations.  As  a  result,  groundwater  east  of  the  high  will  flow 
east,  west  of  the  high  will  flow  west,  north  of  the  high  will  flow  north,  and  south  of 
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the  high  will  flow  south  (Figure  3-19  illustrates  groundwater  flow  patterns  projected 
using  actual  field  data  collected  during  the  SI  [10-03-90]). 

Underlying  the  Hawthorn  Formation  is  the  Floridan  aquifer.  Water  in  this  aquifer  is 
under  artesian  pressure  and  serves  as  the  primary  source  of  public  water  supply.  The 
Floridan  aquifer  is  highly  permeable  and  could  serve  as  a  potential  conduit  for  con¬ 
tamination.  However,  because  of  the  significant  confining  or  semi-confining  unit  and 
artesian  pressures  in  this  aquifer,  contamination  of  the  aquifer  from  surface  sources  is 
unlikely. 


1.7  APPLICABLE  OR  RELEVANT  AND  APPROPRIATE 

REQUIREMENTS 

Section  121(d)(2)(A)  of  the  Comprehensive  Environmental  Restoration,  Compensa¬ 
tion,  and  Liability  Act  (CERCLA)  specifies  that  remedial  actions  under  CERCLA 
must  meet  federal  standards,  requirements,  criteria,  or  limitations  that  are  legally 
ARARs  for  the  action.  This  concept  is  also  used  for  the  Department  of  Defense 
IRP,  which  governs  the  SI  for  GANGS. 

Remedial  alternatives  must  be  selected  that,  among  other  criteria,  attain  or  exceed 
the  designated  ARARs.  If  a  state  requirement  is  more  stringent  than  a  federal 
requirement,  the  state  requirement  becomes  the  ARAR.  Local  regulations  and  ordi¬ 
nances  are  not  ARARs,  but  may  be  considered  when  useful  or  necessary  to  protect 
human  health  and  the  environment. 

ARARs  may  be  waived  if  one  of  the  following  circumstances  exists: 

•  The  remedial  action  selected  is  one  part  of  a  total  remediation,  and  the 
final  remedial  activities  will  attain  the  ARAR. 

•  Compliance  with  the  ARAR  will  result  in  a  greater  risk  to  human  health 
and  the  environment. 

•  Compliance  with  the  ARAR  is  technically  impracticable. 

•  An  alternate  remedial  action  will  attain  the  same  performance. 

•  The  ARAR  is  a  state  requirement  that  has  not  been  applied  consistently. 

•  Compliance  will  not  provide  a  balance  between  environmental  protection 
and  availability  of  funds. 

CERCLA  Section  121(e)  exempts  any  response  action  being  conducted  entirely  onsite 
from  needing  a  federal,  state,  or  local  permit  if  the  action  is  carried  out  in  compliance 
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with  Section  121.  In  general,  onsite  actions  need  to  comply  only  with  the  substantive 
aspects  of  federal  and  state  ARARs. 

A  requirement  is  applicable  if  the  specific  terms  of  the  law  or  regulation  directly 
address  the  circumstances  at  a  site.  If  not  applicable,  a  requirement  may  nevertheless 
be  relevant  and  appropriate  if  circumstances  at  the  site  are  sufficiently  similar  to  the 
problems  or  situations  regulated  by  the  requirement. 

Those  standards  that  are  not  ARARs  may  be  viewed  as  "to-be-considered"  (TBC) 
guidelines.  Nonpromulgated  advisories  or  guidance  issued  by  federal  or  state 
government  may  also  be  considered  TBC  guidelines. 

When  state  ARARs  are  more  stringent  than  federal  requirements,  the  state 
requirements  need  to  be  considered  as  potential  ARARs.  In  order  to  qualify  as  a 
state  ARAR,  a  state  requirement  should  be: 

•  A  state  law 

•  An  environmental  facility  law  or  siting 

•  Promulgated 

•  More  stringent  than  federal  requirements 

•  Identified  in  a  timely  manner 

•  Consistently  applied 

ARARs  are  generally  classified  as:  (1)  location-specific,  (2)  chemical-specific,  or  (3) 
performance-,  design-,  or  action-specific  (action-specific).  The  three  classifications  of 
ARARs  are  defined  below: 

•  Location-specific  ARARs  are  restrictions  placed  on  activities  or  the 
concentration  of  hazardous  substances  solely  because  they  occiu  in  special 
locations. 

•  Chemical-specific  ARARs  are  usually  health-  or  risk-based  numerical  values 
or  methodologies,  which,  when  applied  to  site-specific  conditions,  result  in 
the  establishment  of  numerical  values.  These  values  reflect  the  acceptable 
amount  or  concentration  of  a  chemical  that  may  be  found  in  or  discharged 
to  the  ambient  environment. 

•  Action-specific  ARARs  are  usually  technology-  or  activity-based  or  are 
limitations  on  actions  to  be  taken  with  respect  to  hazardous  wastes. 

The  location-specific  ARARs  generally  can  be  established  early  in  the  SI,  RI,  or 
feasibility  study  (FS)  process  because  these  criteria  are  not  established  by  the  type  of 
contaminant  or  the  type  of  remedial  action  implemented.  The  chemical-specific 
ARARs  can  be  established  once  the  nature  of  the  contamination  at  the  site  has  been 
assessed,  which  is  accomplished  sometime  during  the  SI  or  RI.  The  action-specific 
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ARARs  cannot  be  established  until  the  specific  remedial  technologies  that  may  be 
employed  at  the  facility  are  identified. 

Since  the  SI  at  GANGB  has  been  completed,  location-specific  and  chemical-specific 
ARARs  have  been  identified.  Because  a  screening  of  alternatives  has  not  been 
conducted  yet,  action-specific  ARARs  will  be  identified  at  a  later  date. 

1.7.1  LOCATION-SPECIFIC  ARARS 

Location-specific  ARARs  identify  requirements  that  must  be  addressed  by  remedial 
alternatives.  Table  1-1  shows  location-specific  ARARs.  The  primary  location-specific 
issues  at  GANGB  relate  to  the  flood  plain  and  wetlands.  Portions  of  Site  No.  5  are 
within  the  100-year  floodplain  and  the  drainage  ditch  at  Site  No.  7  flows  near  a 
wetland  area. 

1.7.2  CHEMICAL-SPECmC  ARARS 

The  potential  chemical-specific  ARARs  and  TBC  guidelines  for  GANGB  are 
presented  in  the  following  sections.  The  standards  contained  in  these  tables  include 
Safe  Drinking  Water  Act  (SDWA)  maximum  contaminant  levels  (MCLs),  SDWA 
MCL  Goals  (MCLGs),  and  water  quality  criteria. 

In  developing  remediation  goals,  chemical-specific  ARARs  are  identified  in  the 
National  Contingency  Plan  (NCP)  as  one  of  the  factors  to  be  considered.  The  other 
factors  that  are  considered  are  risk-based  numbers  for  systemic  toxicants  and 
carcinogens. 

1.7.2.1  Maximum  Contaminant  Levels 

Compliance  with  MCLs  is  dictated  in  CERCLA,  RCRA,  and  SDWA  regulations. 
Regarding  CERCLA  and  SDWA  regulations,  the  U.S.  Environmental  Protection 
Agency  (EPA)  notes  in  the  NCP  (55  FR  8750)  that  "since  MCLs  are  legally  applica¬ 
ble  under  the  SDWA  to  the  quality  of  drinking  water  at  the  tap,  there  will  be  few 
instances  in  which  MCLs  are  applicable  to  cleanup  of  groundwater  at  a  Superfund 
site.  For  this  reason,  MCLs  are  generally  considered  relevant  and  appropriate  to 
groundwater  that  is  or  may  be  used  for  drinking." 

Shallow  groundwater  in  the  vicinity  of  GANGB  is  not  a  current  source  of  drinking 
water  for  public  water  utilities.  However,  there  are  indications  that  some  residents 
within  a  mile  of  the  airport  use  the  shallow  aquifer  for  drinking  water.  In  addition, 
GAEPD  has  indicated  that  they  consider  the  shallow  aquifer  as  a  potential  drinking 
water  source.  Therefore,  at  GANGB,  MCLs  will  be  considered  ARARs. 
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1.7.2.2  Maximum  Contaminant  Level  Goals 

The  above  discussion  is  also  pertinent  to  the  use  of  MCLGs  at  GANGB.  In  addition, 
MCLGs  for  carcinogens  are  zero,  and  this  cleanup  standard  cannot  be  detected. 

1.7^3  Secondary  Maximum  Contaminant  Levels 

Federal  secondary  MCLs  are  nonenforceable  goals  for  drinking  water  established  by 
EPA  under  the  SDWA.  Secondary  MCLs  pertain  to  contaminants  that,  if  present  in 
excessive  quantities,  may  discourage  the  use  of  a  public  water  supply  because  they 
affect  such  qualities  as  taste,  color,  odor,  and  corrosivity.  Secondary  MCLs  are  listed 
in  40  CFR  143. 

1.7.2.4  Federal  Water  Quality  Criteria 

Federal  Water  Quality  Criteria  (FAWQC)  are  developed  by  EPA  under  the  Clean 
Water  Act.  FAWQC  are  used  by  the  states  to  set  their  own  water  quality  standards 
for  surface  water.  EPA  develops  two  kinds  of  criteria,  one  for  the  protection  of 
human  health  and  another  for  the  protection  of  aquatic  life.  FAWQC  set  quanti¬ 
tative  levels  of  pollutants  in  water  so  that  water  quality  is  adequate  for  a  specified 
use.  These  levels  are  based  solely  on  data  and  scientific  judgments  regarding  the 
relationship  between  concentrations  of  a  pollutant  and  resulting  effects  on  en¬ 
vironmental  and  human  health.  FAWQC  do  not  reflect  consideration  of  economic  or 
technological  feasibility.  They  are  typically  used  by  state  and  federal  agencies  in 
setting  National  Pollutant  Discharge  Elimination  System  (NPDES)  permit  levels.  Of¬ 
ten,  the  7Q10  streamflow  (7-day  average  low  flow  below  which  actual  flows  will  occur, 
on  the  average,  once  every  10  years)  is  used  in  assigning  the  amount  of  dilution 
allowed  for  the  discharge  so  that  the  FAWQC  are  not  exceeded.  The  FAWQC  will 
be  considered  as  potential  ARARs  at  GANGB  to  the  extent  that  state  water  quality 
standards  have  not  been  established. 

Human  Health  Protection.  The  purpose  of  FAWQC  for  human  health  is  to  protect 
humans  from  hazards  associated  with  three  types  of  exposure-exposure  from  only 
drinking  the  water  and  exposure  from  only  consuming  aquatic  organisms,  primarily 
fish,  and  from  consuming  both  water  and  aquatic  organisms.  There  are  criteria  that 
address  exposure  from  both  routes  emd  from  the  consumption  of  fish  alone.  The  cri¬ 
teria  identify  concentrations  equating  to  specified  levels  of  cancer  risk  (10"^,  lO"^,  and 
lO"’  for  carcinogens)  or  threshold-level  concentrations  for  noncarcinogens  that  repre¬ 
sent  the  water  concentrations  at  which  there  would  be  no  adverse  (chronic  toxicity) 
health  effects.  There  are  also  criteria  for  chemicals  with  organoleptic  properties  (i.e., 
affecting  taste  or  odor  but  not  health).  These  criteria  are  based  on  concentrations  at 
which  there  would  be  no  taste  or  odor  problems. 

FAWQC  are  not  appropriate  for  exposures  through  consumption  of  groundwater  or 
where  exposure  is  through  consumption  of  drinking  water.  However,  the  FAWQC 
values  can  be  adjusted  to  reflect  exposure  solely  from  drinking  the  water.  Adjusted 
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values  can  be  adjusted  to  reflect  exposure  solely  from  drinking  the  water.  Adjusted 
FAWQC  values  are  presented  in  the  Superfimd  Public  Health  Evaluation  Manual  pub¬ 
lished  by  EPA.  FAWQC  for  human  health  protection  are  given  in  Table  1-2. 

Aquatic  Life  Protection.  The  FAWQC  for  the  protection  of  aquatic  life  present  two 
sets  of  values.  One  value  is  based  on  the  protection  of  aquatic  life  from  acute  ex¬ 
posure  and  the  other  from  chronic  exposure.  When  data  are  not  sufficient  to  set  a 
criterion,  the  lowest  reported  acute-  or  chronic-effects  level  published  in  the  literature 
is  used.  Table  1-3  lists  FAWQC  for  protection  of  aquatic  life. 

The  first  water  quality  criteria  were  published  in  Quality  Criteria  for  Water:  1973  (the 
Blue  Book),  were  updated  in  Quality  Criteria  for  Water:  1976  (the  Red  Book),  and 
were  further  updated  in  Quality  Criteria  for  Water:  1986  (the  Gold  Book).  In  1980, 
Ambient  Water  Quality  Criteria  (45  FR  79318)  for  the  65  consent  decree  priority 
pollutants  was  published.  The  FAWQC  for  aquatic  life  have  been  updated 
periodically  since  1980. 

1.7A  STATE  ARARS 

1.73.1  Georgia  Rules  For  Safe  Drinking  Water  (Chapter  391-3-5) 

The  Georgia  Safe  Drinking  Water  Act  of  1977  (Act  No.  231  O.C.G.A.  Section  12-5- 
170  et.  seq.)  has  established  polices,  procedures,  requirements,  and  standards  to  cany 
out  the  purposes  and  requirements  of  the  SDWA  (PL93-523).  Table  1-4  lists  the  pri¬ 
mary  MCLs  for  inorganic  and  organic  chemicals  promulgated  by  the  State  of  Georgia. 
These  MCLs  apply  to  the  permissible  level  of  contaminants  in  water  from  the  tap  of 
any  ultimate  user  of  a  water  system. 

Table  1-5  lists  the  primary  drinking  water  MCLs  and  MCLGs  for  synthetic  volatile 
organic  compounds  (VOCs).  These  maximum  levels  apply  to  groundwater  and  sur¬ 
face  water  (391-3-5-.25).  According  to  the  Georgia  Department  of  Natural 
Resources,  inorganic  and  organic  chemicals  not  specifically  regulated  but  detected  in 
groundwater  are  compared  to  background  to  determine  if  a  release  of  hazardous 
substances  has  occurred. 

Table  1-6  lists  the  secondary  contaminant  levels  for  drinking  water,  promulgated  by 
the  State  of  Georgia  to  provide  water  that  is  aesthetically  pleasing  and  free  of  odors. 
These  levels  apply  to  the  permissible  level  of  contaminants  from  the  tap  of  the  ulti¬ 
mate  user  of  a  public  water  system.  Secondary  MCLs  would  not  be  legally  applicable 
to  the  cleanup  of  groundwater  and  surface  water,  but  may  be  considered  relevant  and 
appropriate  in  some  instances.  These  secondary  MCLs  will  be  placed  in  the  TBC 
category. 
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Criteria  for  Aquatic  Life  Protection 
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Table  1-3 

Criteria  for  Aqnatk  life  Protection 
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TABLE  1-5 

STATE  OF  GEORGU 

PRIMARY  MCXS  AND  MCL6S 

FOR  VOLATILE  SYNTHETIC  ORGANIC  CHEMICALS 

MCL 

MCLG 

CONTAMINANT 

(mg/l) 

(mgA) 

Benzene 

0.005 

zero 

Carbon  tetrachloride 

O.OOS 

zero 

para-Dichlorobenzeoe 

0.075 

0.075 

Trichloroediylame 

0.005 

zero 

Vinyl  chloride 

0.002 

zero 

1,1  -  Dichloroethylene 

0.007 

0.007 

1,1,1  -  Trichloroetfaane 

0.2 

0.20 

1,2  -  Dichloroethane 

0.005 

zero 

MCL  =  Maximum  Contaminant  Level 


MCLG  —  Maximum  Contaminant  Level  Goal 

Source:  Rules  for  Safe  Drinking  Water,  Georgia  Department 
of  Natural  Resources  (Quqiter  391-3-S-.18) 


TABLE  !•< 

STATE  OF  GEORGIA 

SECONDARY  MCLS  FOR  DRINKING  WATER 


SUBSTANCE 

SECONDARY 

MCL 

{tagfl) 

Chloride  (Cl) 

250 

Color 

IS  color  units 

Copper  (Cu) 

1 

Fluoride  (F) 

2.0 

Foaming  agoits 

0.5 

Iron  (Fe) 

0.3 

Manganese 

0.05 

Sulfate  (S04) 

250 

Total  Dissolved  Solids  (TDS) 

500 

Zinc  (Zn) 

5 

MCL  =  Maximum  Contaminant  Level 

Source:  Rulea  for  Safe  Drinking  Water,  Georgia  Department 
of  Natural  Resources  (Ouster  391-3-5-,19) 


1.73J2  Georgia  Water  Use  Classifications  and  Water  Quality  Standards 

The  Water  Use  Qassifications  and  Water  Quality  Standards  of  the  Georgia  Water 
Quality  Control  Act  are  published  in  Chapter  391-3-6-03  in  the  Georgia  Rules  and 
Regulations  for  Water  Quality  Control.  The  purposes  of  these  standards  are  "to 
provide  enhancement  of  water  quality  and  prevention  of  pollution;  to  protect  the 
public  health  or  welfare  in  accordance  with  the  public  interest  for  driiildng  water 
supplies,  conservation  of  fish,  game  and  other  beneficial  aquatic  life,  and  agricultural, 
industrial,  recreational,  and  other  reasonable  and  necessary  uses."  With  regard  to 
these  regulations,  the  state  has  adopted  criteria  that  must  not  be  exceeded  except  for 
some  of  the  toxic  priority  pollutants  within  certain  mixing  zones.  These  criteria  are  in 
compliance  with  Section  307(a)(1)  of  the  federal  Clean  Water  Act,  as  amended. 

Table  1-7  lists  quality  standards  deemed  applicable  and  necessary  by  the  State  of 
Georgia  as  they  apply  to  in-stream  contaminant  concentrations  in  all  "surface  waters" 
of  the  state.  "Surface  waters"  include  any  and  aU  rivers,  streams,  creeks,  branches, 
natural  lakes,  tributary  streams,  artificial  reservoirs  or  impoundments,  ponds,  drainage 
basins,  and  groundwater  under  direct  influence  of  surface  water  (Georgia  Rules  for 
Safe  Drinking  Water  391-3-5.02[k]).  According  to  Georgia  water  quality  standards,  all 
surface  waters  shall  be  free  from  toxic,  corrosive,  acidic,  and  caustic  substances 
discharged  from  municipalities,  industries,  or  other  sources,  such  as  non-point  sources. 
These  standards  are  promulgated  by  the  state  and  are  potential  ARARs  for  cleanup 
levels  at  GANGB. 

1.733  Petroleam  Contaminated  Soil  and  Groundwater 

The  State  has  promulgated  rules  regarding  petroleum  contaminated  soil  and 
groundwater  originating  fi-om  underground  storage  tanks  (Chapter  391-3-15).  This 
rule  requires  soils  containing  100  mg/kg  TPH  or  20  mg/kg  total  benzene,  toluene, 
ethylbenzene  and  xylene  (total  BTEX)  to  be  remediated  if  the  source  is  within  three 
miles  of  a  public  drinking  water  well  or  within  one-half  mile  of  a  private  drinking 
water  well.  Under  this  rule,  groundwater  will  be  remediated  to  State  and  Federal 
MCLs.  These  standards  may  not  apply  if  the  drinking  water  wells  are  upgradient  of 
the  contamination  source  or  not  hydraulically  connected. 

At  other  underground  storage  sites  (greater  than  three  miles  firom  public  drinking 
water  wells  or  greater  than  one-half  mile  from  private  drinking  water  wells)  where 
petroleum  contamination  has  been  detected,  soils  containing  500  mg/kg  TPH  or 
100  mg/kg  total  BTEX  are  to  be  remediated.  Groundwater  is  to  be  monitored  for 
contaminant  plume  movement.  Sites  investigated  at  GANGB  did  not  involve 
underground  storage  tanks,  therefore,  this  rule  would  not  be  an  ARAR. 

1.7.4  Summafy 

The  ARARs  presented  here  will  need  to  be  applied  to  the  results  of  this  SI.  In 
general,  the  folloAving  standards  will  be  the  most  applicable.  Grovmdwater  con- 
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TABLE  1-7 

INSTREAM  QUALITY  CRITERIA  FOR  ALL  SURFICIAL  GEORGIA  WATERS* 


Listream 
MCL  /ig/1 


Acauq)hthaie° 


Aceoiq>hthylaie!° 


Aciylomitrile* 


Andmceoe' 


Antimony* 


Arsenic^  -Freshwater 


Arsenic^  -  Coastal  and  Marine  Estuarine  Waters 


Bouidine* 


Ben2Q(a)Anthraceoe* 


Benzo(a)Pyn!ne* 


Benzo(ghi)Perylaie* 


Benzo(k)Fluoranthene* 


3 ,4-Benzofluoranthaie* 


Beryllium* 


a-BHC-Alphaf 


b-BHC-Beta* 


Bi8(2-Chloroisopropyl)Ethei* 


Bis(2-Ethylliexyl)Phthalate* 


Bis(2-Cliloroethyl)Ether* 


Bromoform  (Tribromomethane)* 


Cadmium'”  (at  hardness  levels  less  dian  100  mgf) 


Cadmium'**  (at  hardness  levels  of  100  mg/l  to  199  mg/1) 


Cadmium^  (at  hardness  levek  greater  than  or  equal  to  200  mgA) 


0.000136 


.000535 


Carbon  Tetrachloride* 


TABLE  1-7 

INSTREAM  QUALITY  CRITERIA  FOR  ALL  SDRFICIAL  GEORGIA  WATERS* 


Chonical 

Listream 
MCL  pgll 

y  Qdordane'’  -Freshwater 

.0043 

1  Chlordaoe^  -  Saltwater 

.004 

1  Chlordane” 

0.000588 

I  Chlorobeozeoe^ 

20 

Chlorodibromomethane* 

470.8 

2-Chloroethylvinyl  Ediet' 

17.6 

Chloroform  (Tiichloromethaney 

470.8 

l-Chlon^he&ol* 

0.1 

C!hroiiiiiiiii(VI)^ 

11 

Chromiiim  Total*”  •(at  hardness  levels  less  than  lOOrng/I  in  freshwater) 

120 

Chromitim  Total*”  •(at  hardness  levds  of  100  mgA  to  199  mg/1  in  freshwater) 

210 

Chromium  Total^  •(at  hardness  levels  greater  than  or  equal  to  200  mg/1  in  freshwater) 

370 

Chromium  Total^  •  Coastal  and  Marine  Estuarine  Waters 

SO 

Chrysene^ 

.0311 

Copper**  •(at  hardness  levels  less  than  100  mg/1  in  freshwater) 

6.5 

Copped  •(at  hardness  levels  of  100  mgA  to  199  mgA  in  freriiwater) 

12 

Ct^ipei**  •(at  hardness  levels  greater  than  or  equal  to  200  mgA  in  freshwater) 

21  1 

Copper*  -  Coastal  and  Marine  Estuarine  Waters 

2.9  1 

Cyanide*-  Freshwater 

5.2 

Cyanide*-  Coastal  and  Marine  Estuarine  Watms 

1.0 

4,4’-DDT 

.001 

4,4’-DDT 

0.00059 

Di-n-Bu^l  Fhdialate* 

12100 

I>ibenzo(a,h)Andiracefie° 

.0311 

1 ,2-DichlQrDbenzeiie* 

2600 

1 ,3-Dichloroberu9eae* 

2600 

1 ,4-DiGhl<»obenzene* 

2600 

3,3-Dicfaloroben2idine° 

0.02 

Dicfalorobromomelfaane* 

470.8 

TABLE  1-7 

1NST8EAM  QUALITY  CRITEIUA  FOR  ALL  SDRFICIAL  GXORGIA  WATERS* 


Instream 
MCL  1^/1 

1 ,2-Didiloroetfaaiie'’ 

98.6 

1 ,  l-Dichloioethyleiie‘ 

3.2 

2,4-Dichloropheaol‘ 

0.3 

2,4-Dichlotpheooxyac^c  acid  (2,4-D)^ 

100 

1 ,3-Dichloropropyleiie(Ttaiis)^ 

31.3 

l,3-Dichloropropyleiie(Ci8)* 

31.3 

Diddlin'’ 

.0019 

Diddrin* 

0.000144 

2,4-Dimethylphenol’’ 

400 

Dimethyl  Phthalate' 

2900000 

2,4-Dimtn>pheool‘ 

14264 

2,4-Dinitrotolueiie* 

■KOI 

1 ,2-Diidienylhydiazine 

0.54 

1  a-EndosuIfim^  -  Freshwater 

.056 

a-Endosulhm^  -  Coastd  and  Marine  Estuarine  Waters 

.0087 

b-Endosulfiui^  -  Freshwater 

.056 

b-Endosulfim^  -  Coastd  and  Marine  Estuarine  Waters 

.0087 

Endrin^ 

0.002 

Ethylbenzeiiei° 

28718 

Fluoranthene* 

54 

Fluorenfi* 

0.031 

Hq)tachloi*  -  Freshwater 

.0038 

Hq>tachloi*  -  Sdtwater 

.0036 

Hqrtachlor* 

0.000214 

Hqptachlor  ^oxide^  -  Freshwater 

.0038 

Heptachlor  Epoxidef*  -  Sdtwatn 

.0036 

Heptadilor  l^wxidef 

0.000214 

Hexachlorobenzeoe* 

0.00074 

HexadiknobutadiaBe* 

49.7 

TABLE  1-7  (con’t) 

INSTREAM  QUALITY  CRITERIA  FOR  ALL  SDRFICIAL  GEORGIA  WATERS' 


HexMhlorocyclcqientadieiiB” 


Hexachloioedume* 


Iiideiio(l,2,3-cd)Pyieiie' 


Isophorone* 


Lead^  •(at  hardness  levek  less  than  100  mgA  in  freshwater) 


Lea^  •(at  hardness  levels  100  mgA  to  199  mgA  in  freshwater) 


Lead^  •(at  hardness  levels  greater  than  or  equal  to  200  mgA  in  freshwater) 


Lead^  -  Coastal  and  Marine  Estuarine  Waters 


lindane^  [Hexachlorocyclohexane  (g-BH-Gamma)] 


Lindantf  [Hexachlorocyclohexane  (g-BH-Gamma)] 


Mercury* 


Medioxyclof* 


Methyl  Bromide  (Bromomethane)* 


Methyl  Chloride  (Chloromethane)* 


3-Mediyl  4-Chlotophenol’ 


2-Metfayl  4,6-Dinitropheaol' 


Mediylene  Qiloiide* 


Nickel**  •(at  hardness  levels  less  Uian  100  mgA  in  freshwatn) 


Nickel**  •(at  hardness  levels  of  100  mgA  to  199  mgA  in  freshwatn) 


Nickel**  •(at  hardness  levels  gieatm-  than  or  equal  to  200  mgA  in  freshwater) 


Nickd*  -  Coastal  and  Marine  Estuarine  Waters 


Nitrobenzene!* 


N-NitrosodiHi-Propylamine* 


N-Nitrosodimediylainiiie* 


N-Nitrosodifdienylamintf 


PCB-1016* 


PCB-1016* 


PCB-1221* 


fiastream 

MCL/igA 


520000 


0.00045 


PCB-1221' 


0.00045 


TABLE  1-7  (con’t) 

INCTREAM  QUALITY  CRITERIA  FOR  ALL  SDRFICIAL  GEORGU  WATERS* 


1 

1  Chankal 

Instream 
MCL  /tg/I 

1  PCB-1232‘’ 

.014 

1  PCB-1232‘ 

0.00045 

1  PCB-1242‘ 

.014 

1  PCB-1242* 

0.00045 

PCB-1254‘' 

.014 

PCB-1254‘ 

0.00045 

PCB-1248** 

.014 

pcB-mr 

0.00045 

1*08-1260* 

.014 

PCB-1260‘ 

0.00045 

Pentacbloropbenol* 

2.1 

Pheiumthfaie‘ 

.0311 

Phenol* 

300 

Pyrene' 

.0311 

Selenium* 

5.0 

Silver* 

0.12 

1 , 1 ,2,2-TetFKliloroedune' 

10.8 

Tetnchloroethylene' 

8.85 

Th«lliiiin* 

48 

Toluene!' 

301941 

Toxqdwn^ 

.0002 

1 ,2-TrBis-DidUoioethylene' 

136319 

1 ,2,4-Tiiclilor6benzene' 

15385 

1 , 1 ,2-Trichloroediane' 

41.99 

Trichloroethylene' 

80.7 

2,4,6-Trichlorq;rfienol' 

3.6 

2,4,5-Tridilorophenoxy  prr^onic  acid  (TP  Silvex)^ 

10 

Vinyl  Chloride' 

525 

Zinc^  *(81  hardness  levds  less  than  100  mg/1  in  freshwater) 

60 

TABLE  1-7  (con’t) 

INSTREAM  QUALITY  CRITERIA  FOR  ALL  SCRFICIAL  GEORGU  WATERS* 


taminants  will  be  compared  to  MCLs  for  volatile  organics  as  listed  in  Table  1-4  and 
Table  1-5.  Organic  or  inorganic  constituents  not  listed  in  Table  1-4  or  Table  1-5  will 
be  compared  to  background,  upgradient,  or  other  typical  values.  For  surface  water, 
instream  concentrations  will  be  compared  to  instream  quality  criteria  listed  in 
Table  1-7.  For  soils  and  sediments,  backgroimd  concentrations  or  other  typical  values 
will  be  considered  in  assessing  whether  a  release  has  occurred. 
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Section  2 

FIELD  PROGRAM 


The  primary  objectives  of  the  SI  were  to  determine  whether  past  site  activities  have 
resulted  in  contamination  of  soil,  groundwater,  surface  water,  and  sediments;  to  assess 
the  potential  impacts  of  the  contamination  on  human  health  and  the  environment; 
and  to  recommend  the  course  of  further  IRP  activities.  A  two-step  approach  consist¬ 
ing  of  field  screening  and  confirmatory-sampling  was  implemented  to  meet  these 
objectives.  Except  as  noted  in  this  report,  SI  activities  were  performed  in  accordance 
with  the  Site  Investigation  Sampling  aM  Analysis  Plan  (March  1990).  The  specific 
elements  of  the  field  program  were  reviewed  and  approved  by  the  ANGRC  and 
Hazardous  Waste  Remediation  Action  Program  (HAZWRAP)  before  initiating  the 
field  program. 

The  results  of  the  field  screening  were  used  to  modify  confirmatory-sampling  locations 
to  more  accurately  reflect  site  conditions.  The  field-screening  variables  that  were  con¬ 
sidered  included  groundwater  flow  direction,  the  detection  of  visible  contamination, 
and  the  detection  of  contamination. 

Following  the  completion  of  the  field  screening,  groundwater  elevations  (collected  on 
July  13,  1990)  were  plotted  to  estimate  flow  patterns  and  gradients.  The  results  of 
the  field-screening  activities  and  the  groundwater  data  were  reviewed  with 
HAZWRAP  personnel  to  establish  the  locations  of  the  permanent  monitor  wells.  At 
sites  where  contamination  was  detected,  monitor  wells  were  placed  downgradient  of 
sources  of  contamination.  At  sites  where  no  contamination  was  detected,  wells  were 
placed  in  strategic  locations  to  describe  groundwater  quality  around  and  downgradient 
of  the  sites. 

The  following  subsections  describe  the  activities  performed  during  the  field  screening 
and  confirmatory  sampling,  the  investigation-derived  waste  management  procedures, 
and  deviations  from  the  Site  Investigation  Sampling  and  Analysis  Plan  (March  1990). 

A  summary  of  SI  field  activities  is  shown  in  Table  2-1. 


2.1  FIELD  SCREENING 

The  first  step  in  the  SI  is  referred  to  as  the  field  screening.  Field-screening  activities 
were  conducted  to  assess  sites  for  potential  contamination  and  to  aid  in  examining  the 
types  of  confirmatory  sampling  necessary  and  selecting  sampling  locations.  The  field¬ 
screening  activities  consisted  of  performing  an  SOV  survey,  collecting  soil-boring  and 
hand-auger  headspace  samples,  installing  piezometers,  performing  a  top-of-casing 
survey,  and  measuring  water  levels.  The  hand-auger  and  soil-boring  logs  are  in 
Appendix  A.  Appendix  B  contains  a  technical  memorandum  issued  October  19,  1990, 
describing  the  field-screening  results  and  the  decision  to  change  some  of  the  proposed 
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locations  of  permanent  monitoring  wells  based  on  these  results.  The  piezometer 
construction  diagrams  are  in  Appendix  C. 

2.1.1  SITE  NO.  1-CRTC  HANGAR  AND  WASHRACK  DISCHARGE 
POINT 

Figure  2-1  shows  the  field-screening  sample  locations.  An  SOV  survey,  consisting  of 
ten  sampling  points,  was  performed  around  the  washrack  and  receiving  ditch.  Six  of 
the  SOV  samples  were  collected  near  the  washrack  to  evaluate  runoff  from  the  pave¬ 
ment.  Two  SOV  samples  were  collected  at  the  discharge  point,  and  two  SOV  sam¬ 
ples  were  collected  at  the  intersection  of  the  ditch  and  the  GANGB  boundary.  The 
SOV  samples  were  screened  in  the  field  using  a  portable  gas  chromatograph.  The 
location  of  some  SOV  sample  points  were  surveyed  to  reference  the  sampling  point. 

One  soil  boring  was  performed  near  the  washrack  to  classify  the  site-specific  lithology 
and  obtain  soil  samples.  The  boring  was  performed  to  the  approximate  depth  of  the 
groundwater  surface.  Soil  samples  obtained  from  the  boring  were  screened  using  a 
field  gas  chromatograph,  and  on  the  basis  of  the  results  of  this  screening,  two  samples 
were  sent  to  the  laboratoiy  for  analysis  of  volatile  organic  compounds  (VOCs), 
polynuclear  aromatic  hydrocarbon  (PAH)  compounds,  total  petroleum  hydrocarbon 
(TPH),  and  priority  pollutant  metals. 

Four  temporary  piezometers  were  installed:  three  surrounding  the  washrack  and  one 
near  the  discharge  point.  The  piezometers  were  surveyed  to  establish  referenced 
vertical  datum  and  horizontal  locations.  On  July  13,  1990,  and  October  3,  1990, 
groundwater  elevations  were  gathered  from  each  piezometer  and  the  drainage  ditch 
to  establish  groundwater  gradients  and  flow  directions. 

2.1.2  SITE  NO.  2-CRTC  VEHICLE  MAINTENANCE  WASHRACK 
DISCHARGE  POINT 

Figure  2-2  shows  the  field-screening  sample  locations.  An  SOV  survey  was  not  per¬ 
formed  at  Site  No.  2  because  discharges  from  this  site  reportedly  flowed  directly  into 
a  storm  drain  connected  to  a  drainage  ditch.  One  soil  boring  was  performed  between 
the  washing  area  and  the  drainage  ditch  to  classify  the  site-specific  lithology  and 
obtain  soil  samples.  The  soil  boring  was  performed  to  the  approximate  depth  of  the 
groundwater  surface.  Soil  samples  obtained  from  the  boring  were  screened  using  a 
field  gas  chromatograph,  and  two  samples  were  sent  to  the  laboratory  for  analysis  of 
VOCs,  PAH  compounds,  and  TPH.  Because  metal  contamination  was  not  expected 
at  this  site,  the  samples  were  not  analyzed  for  priority  pollutant  metals. 
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FIGURE  2-2 

SITE  NO.  2 

CRTC  VEHICLE  MAINTENANCE 
WASHRACK  DISCHARGE  POINT 
RELD-SCREENING  SAMPLE  LOCATIONS 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 
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2.1  J  SITE  NO.  5-165TH  BULK  FUEL  FACILITY 

Because  two  separate  sources  of  contamination  may  have  been  present  at  this  site, 
the  field  screening  was  performed  in  the  area  of  an  offsite  spill  and  on  the  perimeter 
of  the  Bulk  Fuel  Facility.  The  field  screening  was  performed  around  the  perimeter  of 
the  Bulk  Fuel  Facility  because  it  is  a  large  site  and  the  locations  of  potential  con¬ 
tamination  are  unknown.  Figure  2-3  shows  the  field-screening  sample  locations. 

The  field  screening  of  the  offsite  spill  area  included  hand  angering  eight  shallow 
borings  to  the  depth  of  the  groundwater  surface,  approximately  3  feet  bis.  The  soil 
borings  were  located  along  the  railroad  tracks  where  the  spilled  fuel  had  migrated 
and  was  dammed.  Soil  samples  were  collected  firom  each  boring,  visually  inspected, 
and  screened  with  an  hNu.  Two  hand-auger-boring  samples  were  also  sent  to  the 
laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant 
metals. 

An  SOV  survey  was  performed  around  the  perimeter  of  the  Bulk  Fuel  Facility  and  in 
the  spill  area.  SOV  sampling  points  were  located  at  approximately  50-foot  centers 
were  analyzed  using  a  field  gas  chromatograph.  The  survey  was  used  to  identify  "hot 
spots"  and  to  assist  in  the  placement  of  soil  borings  and  monitor  wells.  In  low-lying 
wet  areas  where  SOV  methods  were  unsuitable,  five  soil  samples  (and  one  duplicate) 
were  collected  from  hand-auger  borings  and  analyzed  using  the  field  gas  chroma¬ 
tograph.  Because  borings  were  used  only  to  collect  soil  samples  for  "Head-space" 
analysis,  logs  were  not  prepared. 

Soil  borings  were  performed  at  five  locations  around  the  perimeter  of  the  Bulk  Fuel 
Facility  to  describe  the  site-specific  lithology  and  obtain  soil  samples.  Two  soil 
samples  were  collected  from  each  boring  and  screened  in  the  field  using  a  gas 
chromatograph.  Because  of  the  results  of  the  SOV  screening,  eight  soil  samples  (and 
one  duplicate)  were  collected  from  four  borings  (two  from  each  boring)  and  sent  to 
the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant 
metals. 

Two  piezometers  were  installed  adjacent  to  the  Bulk  Fuel  Facility.  Measurements 
firom  these  piezometers  were  used  along  with  measurements  firom  two  existing  wells 
to  supply  potentiometric  data.  Groundwater  elevations  and  gradients  were 
determined  to  identify  downgradient  flow  direction. 

2.1.4  SITE  NO.  6-165TH  VEHICLE  MAINTENANCE  SPILL  AREA 

The  field-screening  activities  were  concentrated  east  and  south  of  the  location  where 
a  fuel  spill  had  reportedly  accumulated.  Figure  2-4  shows  the  field-screening  sample 
locations.  Because  the  water  table  in  this  area  was  too  shallow  to  conduct  an  SOV 
survey,  head-space  samples  were  collected  from  18  hand-auger  borings  and  analyzed 
using  a  field  gas  chromatograph.  The  hand-auger  borings  were  also  screened  by 
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visual  inspection  and  hNu  measurements.  Four  soil  samples  from  the  borings  were 
sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority 
pollutant  metals. 

Two  piezometers  were  installed  at  Site  No.  6.  Because  of  the  proximity  of  Site  No.  6 
to  Site  No.  7,  measurements  from  piezometers  installed  at  both  sites  were  used  to 
describe  the  sites’  hydrology.  Groundwater  gradients  and  flow  directions  were  esti¬ 
mated  using  groundwater  elevations  and  surface  water  elevations  from  the  drainage 
ditch  adjacent  to  Site  No.  7. 

2.1.5  SITE  NO.  7-165TH  VEHICLE  MAINTENANCE  WASHRACK 

Figure  2-5  shows  the  field-screening  sample  locations.  An  SOV  survey  was  performed 
in  the  area  between  the  washrack  and  the  drainage  ditch.  A  grid  q^stem  was  estab¬ 
lished  to  investigate  an  area  approximately  100  feet  by  100  feet.  Eleven  samples  were 
collected  at  about  50-foot  centers  and  analyzed  using  a  field  gas  chromatograph. 

Two  soil  borings  were  performed  to  describe  the  site-specific  lithology  and  to  obtain 
soil  samples.  The  first  soil  boring  was  abandoned  when  petroleum  based  contamina¬ 
tion  was  visually  observed  in  combination  with  elevated  hNu  readings.  Soil  samples 
obtained  from  the  second  boring  were  screened  using  a  field  gas  chromatograph. 
Because  of  the  results  of  the  field  screening,  two  soil  samples  were  sent  to  the 
laboratory  for  analysis  of  VOCs,  PAH  compounds,  and  TPH. 

Because  Site  No.  7  is  near  Site  No.  6,  where  two  piezometers  were  installed,  only  one 
piezometer  was  installed  at  Site  No.  7.  Groundwater  flow  direction  and  gradients 
were  estimated  using  measurements  obtained  from  the  piezometers  at  Site  No.  7  and 
Site  No,  6  and  from  surface  water  measurements  obtained  from  an  adjacent  ditch. 

2.1.6  SITE  NO.  8~OLD  165TH  AIRCRAFT  WASHRACK 

Figure  2-6  shows  the  field-screening  sample  locations.  An  SOV  survey  was  performed 
in  the  areas  south  and  southeast  of  the  washrack  to  screen  for  residu^  contamination. 
This  area  is  the  point  of  greatest  topographic  relief  and  would  therefore  capture,  or 
accumulate,  contaminated  runoff  from  the  washrack  area.  Twenty-seven  SOV  sam¬ 
ples  were  collected  at  approximately  50'foot  centers  within  two  sampling  grids;  an 
area  approximately  300-feet-by-100  feet  south  of  the  washrack  and  an  area  approx¬ 
imately  100  feet-by-100  feet  southeast  of  the  washrack. 

Three  soil  borings  were  performed  in  locations  where  the  SOV  survey  indicated  the 
presence  of  contamination.  The  borings  were  performed  to  describe  the  site-specific 
lithology  and  to  obtain  soil  samples.  The  soil  samples  were  screened  in  the  field 
using  a  portable  gas  chromatograph,  and  as  a  result  of  the  concentrations  detected, 
six  samples  (two  from  each  of  the  three  soil  borings)  were  sent  to  the  laboratory  for 
analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals. 
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Because  of  the  topography  and  surface  drainage  features  of  this  site,  it  was  assumed 
that  groundwater  flows  east-southeast  toward  the  drainage  ditch.  In  addition,  ground- 
water  was  observed  flowing  into  the  ditch  from  the  direction  of  Site  No.  8.  There¬ 
fore,  no  piezometers  were  installed  at  the  site.  A  permanent  benchmark  was  estab¬ 
lished  at  the  drainage  ditch  to  measure  the  siuface  water  elevation. 

2.1.7.  SITE  NO.  9-165TH  CURRENT  FIRE  TRAINING  AREA 

Figure  2-7  shows  the  field-screening  sample  locations.  Field  screening  was  performed 
to  identify  contamination  in  the  area  surrounding  the  Fire  Traimng  Area  and  at  the 
point  of  discharge  into  a  drainage  ditch.  An  SOV  survey  consisting  of  23  sampling 
points  was  performed  in  the  areas  surrounding  the  site.  The  SOV  samples  were  ana¬ 
lyzed  using  a  field  gas  chromatograph.  Some  of  the  sample  locations  originally  pro¬ 
posed  for  SOV  sampling  were  located  in  a  swale  where  the  water  table  was  too  high. 
Consequently,  four  hand-auger  samples  were  collected  and  analyzed  using  the  field 
gas  chromatograph. 

Five  soil  borings  were  performed  around  the  Fire  Training  Area  to  describe  the 
site-specific  lithology  and  to  obtain  soil  samples.  Petroleum  based  contamination  was 
visually  observed  in  combination  with  elevated  hNu  readings  in  one  of  the  borings 
(09-5B-04),  and  the  boring  was  abandoned.  Soil  samples  from  the  remaining  borings 
were  screened  for  volatile  contamination  using  a  field  gas  chromatograph.  Because  of 
the  field-screening  results,  eight  soil  samples  (two  samples  from  each  of  the  remaining 
borings)  were  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH, 
and  priority  pollutant  metals. 

Three  piezometers  were  installed  surrounding  the  Fire  Training  Area  to  describe  local 
groundwater  flow  direction  and  gradients. 

2.1.8  SITE  NO.  lO-BULK  CHEMICAL  STORAGE  AREA 

Figure  2-8  shows  the  field-screening  sample  locations.  An  SOV  survey  was  performed 
in  the  accessible  areas  surrounding  the  Bulk  Chemical  Storage  Area.  Five  SOV  sam¬ 
pling  points  were  analyzed  using  a  field  gas  chromatograph.  Because  of  the  results  of 
the  SOV  survey,  one  soil  boring  was  performed  within  the  spill  area  of  the  Bulk 
Chemical  Storage  Area  to  describe  the  site-specific  lithology  and  obtain  soil  samples. 
These  samples  were  screened  in  the  field  using  a  gas  chromatograph,  and  two  sam¬ 
ples  were  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and 
priority  pollutant  metals. 

Three  piezometers  were  installed  around  the  site  to  estimate  groundwater  flow 
direction. 
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2.1.9  SITE  NO.  11-OLD  BURN  AREA 

Background  data  on  Site  No.  11  were  available  in  Gulfstream’s  assessment  report; 
however,  CH2M  HILL  personnel  performed  a  site  assessment  to  become  familiar 
with  site  conditions.  Clearances  for  site  access  were  obtained  from  Gulfstream  Aero¬ 
space  Corporation  and  coordinated  with  the  165th  TAG  Base  Civil  Engineer  before 
field  activities.  Groundwater  flow  direction  and  gradients  are  described  in 
Gulfstream’s  assessment  report;  therefore,  no  piezometers  were  installed  at  this  site. 

Figure  2-9  shows  the  field-screening  sample  locations  for  this  site.  Thirty  SOV 
sampling  points  were  analyzed  using  a  field  gas  chromatograph.  Because  of  the  re¬ 
sults  of  the  SOV  survey  and  the  direction  of  groundwater  flow  at  the  site,  two  soil 
borings  were  performed  downgradient  of  the  anticipated  contamination.  These  shal¬ 
low  soil  borings  were  installed  to  describe  the  site-specific  lithology  and  to  obtain  soil 
samples.  Soil  samples  were  screened  for  volatile  contamination  using  a  portable  gas 
chromatograph,  and  two  soil  samples  from  each  boring  were  sent  to  the  laboratory 
for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals. 


2.2  CONFIRMATORY  SAMPLING 

The  results  of  the  first  step  of  the  SI,  the  field  screening,  were  summarized  in  a 
technical  memorandum  that  was  submitted  to  HAZWRAP.  Discussions  were  held  to 
make  appropriate  modifications  to  the  SI  SAP  for  the  next  phase  of  the  SI.  Major 
field  tasks  in  the  second  step  of  the  SI,  referred  to  as  the  confirmatory  sampling,  were 
installing  monitor  wells;  sampling  groundwater,  surface  water,  and  sediment;  perform¬ 
ing  aquifer  (slug)  testing  and  top-of-casing  surveys;  and  measuring  water  levels.  The 
monitor  well  construction  diagrams  are  contained  in  Appendix  C. 

2.2.1  SITE  NO.  1-CRTC  HANGAR  AND  WASHRACK  DISCHARGE 
POINT 

Figure  2-10  shows  the  confirmatory-sampling  locations.  Two  shallow  monitor  wells 
were  installed  downgradient  of  areas  of  suspected  contamination.  The  wells  were  in¬ 
stalled  at  the  water-table  interface.  A  third  well  was  planned  at  this  site,  but  the  well 
was  not  installed  because  the  well  boring  indicated  unfavorable  soil  conditions  (highly 
plastic  clay). 

Groundwater  samples  were  collected  from  each  monitor  well  and  sent  to  the  labora¬ 
tory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  An 
additional  groundwater  sample  was  collected,  filtered,  and  sent  to  the  laboratory  for 
analysis  of  lead.  Following  the  groundwater  sampling,  one  slug  test  was  performed  to 
estimate  hydraulic  conductivity. 
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To  evaluate  the  presence  of  residual  contamination  discharged  from  the  washrack, 
four  surface  water  samples  were  collected  from  the  ditch  at  the  discharge  point  and 
at  distances  approximately  50,  250,  and  500  feet  downstream  from  the  point  of  dis¬ 
charge.  Surface  water  samples  were  sent  to  the  laboratory  for  analysis  of  VOCs, 

PAH  compounds,  TPH,  and  priority  pollutant  metals.  One  additional  sample  was  col¬ 
lected,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead. 

Twelve  sediment  samples  were  collected  along  the  receiving  ditch  and  canal  to 
investigate  potential  contaminant  deposition.  One  sample  was  obtained  from  each 
location  at  depths  of  zero  to  12  inches  from  the  bottom  of  the  ditch.  The  12  samples 
were  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority 
pollutant  metals.  The  portion  of  the  sample  to  be  analyzed  for  VOCs  was  discrete 
rather  than  part  of  a  composite  sample. 

2.2.2  SITE  NO.  2-CRTC  VEHICLE  MAINTENANCE  WASHRACK 
DISCHARGE  POINT 

Figure  2-11  shows  the  confirmatory-sampling  locations.  One  shaUow  monitor  well  was 
installed  between  the  washrack  and  the  oil-water  separator,  downgradient  from  con¬ 
tamination  source.  One  groundwater  sample  was  collected  from  the  monitor  well  and 
sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  and  TPH.  Vertical 
data  from  the  monitor  well  and  drainage  ditch  were  used  to  estimate  groundwater 
and  surface  water  elevations.  Following  the  groundwater  sampling,  one  slug  test  was 
performed  on  the  monitor  well  to  estimate  hydraulic  conductivity. 

The  drainage  ditch  was  sampled  to  identify  residual  contamination.  Two  surface 
water  samples  were  collected  from  the  drainage  ditch  and  sent  to  the  laboratory  for 
analysis  of  VOCs,  PAH  compounds,  and  TPH.  The  first  sample  was  collected  at  the 
point  of  discharge,  and  the  second  sample  was  collected  approximately  50  feet  down¬ 
stream  from  the  point  of  discharge.  A  true  up-stream  surface  water  sample  could  not 
be  obtained  because  the  upstream  ditch  was  dry. 

Sediment  samples  from  the  receiving  ditch  were  collected  at  the  discharge  point  and 
at  locations  approximately  50,  100,  and  200  feet  downgradient  from  the  discharge 
point.  One  sample  was  collected  at  each  location  from  a  depth  of  zero  to  12  inches 
below  the  base  of  the  ditch.  Sediment  samples  were  sent  to  the  laboratory  for 
analysis  of  VOCs,  PAH  compounds,  and  TPH. 

2.2J  SITE  NO.  5-165TH  BULK  FUEL  FACILITY 

Figure  2-12  shows  the  confirmatory-sampling  locations.  Four  shallow  monitor  wells 
were  installed  around  the  perimeter  of  the  Bulk  Fuel  Facility.  One  groundwater  sam¬ 
ple  was  collected  from  each  of  the  newly  installed  monitor  wells  and  from  one  of  the 
existing  monitor  wells.  These  samples  were  sent  to  the  laboratory  for  analysis  of 
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VCXls,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  Two  additional  ground- 
water  samples  were  collected,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead. 
Following  the  groundwater  sampling,  one  slug  test  was  performed  to  estimate  hy¬ 
draulic  conductivity. 

2.2.4  SITE  NO.  6-165TH  VEHICLE  MAINTENANCE  SPILL  AREA 

Figure  2-13  shows  the  confirmatory-sampling  locations.  One  shallow  monitor  well  was 
installed  downgradient  of  the  suspected  source  of  contamination.  The  monitor  well 
was  installed  using  a  hand  auger  because  access  with  a  drilling  rig  was  impractical. 
One  groundwater  sample  was  collected  and  sent  to  the  laboratory  for  analysis  of 
VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  An  additional  ground- 
water  sample  was  collected,  filtered,  and  sent  to  the  laboratory  for  anafysis  of  lead. 
Following  the  groundwater  sampling,  one  slug  test  was  performed  in  the  monitoring 
well  to  estimate  hydraulic  conductivity. 

2.2.5  SITE  NO.  7-165TH  VEHICLE  MAINTENANCE  WASHRACK 

Figure  2-14  shows  the  confirmatory-sampling  locations.  One  shallow  monitor  well  was 
constructed  downgradient  of  the  washrack  facility,  and  one  groundwater  sample  was 
collected  and  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  and 
TPH.  Following  collection  of  the  groundwater  sampling,  a  slug  test  was  performed  on 
the  monitor  well  to  estimate  hydraulic  conductivity. 

Three  surface  water  samples  were  collected  from  the  ditch  that  had  previously 
received  the  washrack  discharge.  Samples  were  collected  upstream  of  the  discharge 
point,  at  the  discharge  point,  and  at  a  point  approximately  400  feet  downgradient  of 
the  discharge  point.  The  samples  were  sent  to  the  laboratory  for  analysis  of  VOCs, 
PAH  compounds,  and  TPH. 

Sediment  samples  were  also  collected  from  the  base  of  the  drainage  ditch  at  the 
discharge  point  and  at  locations  approximately  50,  100,  and  200  feet  downgradient 
firom  the  discharge  point.  At  each  sampling  location,  samples  were  obtained  at  a 
depth  of  zero  to  12  inches  below  the  base  of  the  ditch.  Sediment  samples  were  sent 
to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  and  TPH. 

2.2.6  SITE  NO.  8-OLD  165TH  AIRCRAFT  WASHRACK 

Figure  2-15  shows  the  confirmatory  sampling  points.  Four  monitor  wells  were 
installed.  One  groundwatc  :  sample  was  collected  from  each  monitor  well  and  sent  to 
the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant 
metals.  An  additional  sample  was  collected  from  one  of  the  wells,  filtered,  and  sent 
to  the  laboratory  for  analysis  of  lead.  Following  the  completion  of  the  groundwater 
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sampling,  a  slug  test  was  performed  on  one  of  the  monitor  wells  to  estimate  hydraulic 
conductivity. 

The  adjacent  canal  was  sampled  to  evaluate  residual  contamination.  Four  surface 
water  samples  were  collected:  one  at  the  discharge  point,  two  at  the  location  of 
groundwater  seepage  into  the  canal,  and  one  approximately  500  feet  downgradient 
from  the  discharge  point.  Samples  were  sent  to  the  laboratory  for  analysis  of  VOCs, 
PAH  compounds,  TTH,  and  priority  pollutant  metals.  One  additional  sample  was  ob¬ 
tained,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead. 

Sediment  samples  from  the  drainage  canal  were  collected  at  the  discharge  point  and 
at  locations  approximately  50,  100,  200,  300,  and  500  feet  downgradient  fi-om  the 
point  of  discharge.  At  each  location,  samples  were  obtained  at  a  depth  of  zero  to 
12  inches  below  the  base  of  the  canal.  Sediment  samples  were  sent  to  the  laboratory 
for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals. 

2.2.7  SITE  NO.  9-165TH  CURRENT  FIRE  TRAINING  AREA 

Figure  2-16  shows  the  confirmatory-sampling  locations.  Five  shallow  monitor  wells 
were  installed  downgradient  from  observed  contamination.  Although  only  four  wells 
were  originally  plarmed  for  this  site,  a  fifth  well  was  added,  substantially  upgradient 
and  north  of  the  site,  to  serve  as  a  background  well.  One  groundwater  sample  was 
collected  fi-om  each  monitor  well  and  sent  to  the  laboratory  for  analysis  of  VOCs, 
PAH  compounds,  TPH,  and  priority  pollutant  metals.  One  additional  groundwater 
sample  was  collected,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead.  Fol¬ 
lowing  the  collection  of  the  groundwater  samples,  a  slug  test  was  performed  on  one  of 
the  wells  to  estimate  hydraulic  conductivity. 

At  the  point  where  the  oil-water  separator  discharges  into  the  ditch,  a  surface  water 
sample  was  collected  and  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  com¬ 
pounds,  TPH,  and  priority  pollutant  metals.  One  additional  sample  was  collected 
from  the  same  location,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead.  A 
surface  water  sample  was  also  collected  from  a  small  stormwater  detention  pond  lo¬ 
cated  south  of  the  Fire  Training  Area  and  sent  to  the  laboratory  for  analysis  of 
VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals. 

A  sediment  sample  was  collected  from  the  point  of  discharge  and  sent  to  the 
laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant 
metals. 


2.2.8  SITE  NO.  10-BULK  CHEMICAL  STORAGE  AREA 

Figure  2-17  shows  the  confirmatory-sampling  locations.  One  shallow  monitor  well  was 
constructed  downgradient  of  the  site.  One  groundwater  sample  was  collected  and 
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sent  to  the  laboratory  for  analysis  of  VOCs,  PAH,  TPH,  lead  (filtered  sample),  and 
priority  pollutant  metals.  Following  the  collection  of  the  groundwater  sample,  one 
slug  test  was  performed  on  the  monitor  well  to  estimate  aquifer  characteristics. 

2.2.9  SITE  NO.  11-165TH  OLD  BURN  AREA 

Figure  2-18  shows  the  confirmatory-sampling  locations.  Three  shallow  monitor  wells, 
approximately  20  feet  bis,  were  installed  near  the  Old  Bum  Area.  Although  only  two 
wells  were  originally  planned  to  be  installed  at  this  site,  a  third  well  was  added  to 
more  fully  decribe  downgradient  water  quality.  Groundwater  samples  were  collected 
from  each  of  the  new  wells  and  from  the  one  existing  well.  Groundwater  samples 
were  sent  to  the  laboratory  for  analysis  of  VOCs,  PAH  compounds,  TPH,  and  priority 
pollutant  metals.  One  additional  sample  was  collected  from  one  of  the  newly 
installed  wells,  filtered,  and  sent  to  the  laboratory  for  analysis  of  lead.  Following  the 
collection  of  the  groundwater  samples,  a  slug  test  was  performed  on  one  of  the  newly 
installed  wells  to  estimate  hydraulic  conductivity. 


23  INVESTIGATION-DERIVED  WASTE  MANAGEMENT 

Operations  during  the  SI  generated  wastes  such  as  drill  and  hand  auger  cuttings  and 
water  from  decontamination  procedures,  sample  purges,  and  well  development. 

These  wastes  were  disposed  of  in  accordance  with  the  Site  Investigation  and  Sampling 
Plan  (March  1990).  Hand-auger  cuttings  were  placed  near  the  borings  for  use  in 
backfilling.  Used  personal  protective  clothing  was  placed  in  plastic  garbage  bags  and 
discarded  in  receptacles  at  GANGB. 

Soil  cuttings  generated  during  monitor  and  piezometer  well  installation  were  screened 
using  an  hNu  and  placed  in  55-gallon  drums  marked  with  the  designation  of  the  well 
from  which  the  cuttings  were  generated.  If  all  cuttings  from  a  well  installation 
appeared  uncontaminated  as  measured  by  the  hNu,  these  cuttings  were  discarded  as 
clean  material  at  the  well  location  or  at  a  location  approved  by  the  165th  TAG  Base 
Civil  Engineer.  Drums  containing  contaminated  soils,  as  indicated  by  the  hNu  photo¬ 
ionization  detector  (hNu),  were  transported  by  the  drilling  subcontractor  to  a  desig¬ 
nated  location  at  GANGB.  Composite  samples  were  collected  from  each  drum  that 
contained  wastes  from  a  specific  well  location.  The  composite  samples  were  analyzed 
for  hazard  characteristics  and  contaminant  concentrations  in  accordance  with  Contract 
Laboratory  Program  guidelines.  Appendix  D  contains  a  memorandum  sent  to 
GANGB  describing  the  analytical  results  of  the  drilling  cutting  samples  and  a 
recommendation  for  disposal  of  the  drill  cuttings. 
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2.4  DEVIATIONS  FROM  THE  SAMPLING  PLAN 

During  the  field  activities  associated  with  the  SI,  conditions  described  in  the  Site 
Investigation  Sampling  and  Analysis  Plan  (March  1990),  such  as  sampling  procedures, 
proposed  sampling  locations,  analytical  parameters,  and  sample  equipment  and  sup¬ 
plies,  were  used  unless  indicated  in  a  field  change  request  form  (FCRF).  During  the 
SI,  a  total  of  11  FCRFs  were  submitted  to  Martin  Marietta  Energy  Systems.  Copies 
of  these  FCRFs  are  in  Appendix  E.  In  addition  to  the  FCRFs,  three  field  surveil¬ 
lances  were  performed  to  evaluate  whether  field  and  lab  quality  assurance/quality 
control  measures  were  implemented  during  the  SI.  These  surveillance  audits  include 
an  internal  field  audit  conducted  by  CH2M  HILL  personnel  at  GANGB  on  Septem¬ 
ber  14,  1990,  and  a  review  of  the  monthly  laboratory  progress  reports  and  field 
surveillance  audit  performed  by  Martin  Marietta  Energy  Systems  personnel  on 
September  20,  1990. 
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Section  3 

DISCUSSION  OF  RESULTS 


This  section  discusses  the  results  of  the  following  SI  activities  at  the  nine  GANGB 
sites:  hydrogeologic  investigations,  which  included  groundwater  measurements  and 
slug  tests;  field  screening  of  soil  samples;  and  laboratory  analyses  of  soil,  groundwater, 
surface  water,  and  sediment  samples.  The  results  of  these  SI  activities  are  presented 
by  site  so  that  each  site  can  be  evaluated  independently.  The  review  of  the  individual 
sites  is  followed  by  a  discussion  of  the  basewide  geology  and  hydrolo^,  the  quality  of 
soil  and  groundwater  samples,  and  the  quality  control  samples.  The  soil  profiles  from 
the  field  screening  are  in  Appendix  A.  The  methods  used  to  interpret  groundwater 
patterns  and  select  monitor-well  locations  are  described  in  a  technical  memorandum 
included  in  Appendix  B.  The  slug-test  methods  are  described  in  a  technical 
memorandum  included  in  Appendix  F. 

3.1  BACKGROUND  SOIL  AND  GROUNDWATER 
QUALITY  AND  ACTION  LEVELS 

Background  soil  and  groundwater  samples  were  collected  to  identify  baseline  soil  and 
water  quality  uninfluenced  by  the  nine  sites.  Although  background  samples  were  not 
collected  at  each  of  the  nine  sites,  several  background  locations  were  identified  and 
sampled. 

3.1.1  BACKGROUND  GROUNDWATER  QUALITY 

Groundwater  flow  patterns  at  GANGB  were  documented  through  field  measurements 
on  July  13  and  October  3,  1990.  These  measurements  and  the  subsequent  contour 
figures  produced  indicated  that  groundwater  flows  radially  away  from  the  topographic 
high  of  the  base— the  intersections  of  runways  27  and  36.  Although  the  predominant 
regional  flow  pattern  is  to  the  east,  the  localized  groundwater  flow  domain  obscures 
this  pattern.  A  true  "upgradient"  or  background  groundwater  sample  would  therefore 
need  to  be  collected  at  the  center  of  the  runways.  Because  this  was  impractical,  a 
background  well  was  installed  northeast  of  Site  No.  9.  This  well  location  (09-MW-05) 
appeared  to  be  in  an  uninfluenced  area  and  significantly  upgradient  of  the  activities 
performed  at  Site  No.  9  and  toward  the  topographic  high  of  the  Base.  This  location 
was  agreed  on  by  staff  of  Martin  Marietta  Energy  Systems  and  CH2M  HILL 
following  a  review  of  the  field  screening  results. 

The  background  well  was  sampled  for  VOCs,  PAH  compounds,  TPH,  and  priority 
pollutant  metals.  The  results  of  the  background  groundwater  analyses  are  presented 
in  data  tables  presented  in  this  section  for  each  site.  The  results  indicated  that  the 
concentrations  of  VOC,  PAH  and  TPH  compounds  were  below  detection  limits. 
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Beryllium,  cadmium,  chromium,  copper,  lead,  mercury,  silver  and  zinc  were  observed 
above  the  detection  limits. 

3.1.2  BACKGROUND  SOIL  QUALITY 

Although  soil  samples  were  not  obtained  from  a  designated  background  location, 
some  samples  were  collected  that  may  serve  to  evaluate  background  soil  quality. 
Samples  were  collected  from  Soil  Borings  05-SB-02  and  09-SB-01,  which  were  both  in 
upgradient  locations  to  Site  No.  5  and  Site  No.  9,  respectively.  Soil  samples  collected 
from  these  borings  were  analyzed  for  VOCs,  PAH  compounds,  TPH,  and  priority  pol¬ 
lutant  metals.  Although  the  analyses  did  not  detect  any  organic  contaminants,  several 
metals  were  detected  in  concentrations  above  their  respective  detection  limits.  In 
soil  samples  from  Site  No.  5,  arsenic,  chromium,  copper,  lead,  nickel  and  zinc  were 
detected  at  concentrations  of  approximately  2,  12,  <  1.2,  7,  4,  and  7  mg/kg,  respec¬ 
tively,  while  at  Site  No.  9  they  were  detected  at  concentrations  of  4,  10,  2,  5,  6,  and 
3  mg/kg,  respectively. 

3.13  ACTION  LEVELS 

Potential  action  levels  shown  for  each  site  were  obtained  from  sources  provided  by 
GAEPD.  In  general,  there  are  no  action  levels  for  soil  and  sediment.  GAEPD  has 
indicated  that  detections  of  contaminants  should  be  compared  to  background.  For 
groundwater,  action  levels  have  been  obtained  from  Rules  of  Georgia  Department  of 
Natural  Resources  Environmental  Protection  Division,  Chapter  391-3-5,  Rules  for 
Safe  Drinking  Water.  For  surface  water,  action  levels  have  been  obtained  from 
Chapter  391-3-6,  Water  Quality  Control.  The  instream  concentrations  have  been 
shown  as  action  levels  at  this  time  for  comparison.  Flow  conditions  of  each  surface 
water  body  have  not  been  examined. 


3.2  SITE  NO.  1-CRTC  HANGER  AND  WASHRACK 
DISCHARGE  POINT 

3.2.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

This  site  is  in  an  area  of  GANGB  that  has  a  relatively  large  topographic  gradient. 
The  ground  surface,  which  has  been  modified  by  filling  activities,  has  a  general 
topographic  decline  from  north  to  south.  Ground  surface  elevations  are  at  a  maxi¬ 
mum,  about  42  feet  National  Geodetic  Vertical  Datum  (NGVD),  at  the  hanger  park¬ 
ing  area,  which  is  southeast  of  Building  199,  and  decrease  to  approximately  21  feet 
NGVD  adjacent  to  the  receiving  ditch. 

Approximately  50  percent  of  the  area  surrounding  this  site  is  covered  with  pavement 
and  buildings,  with  the  remaining  land  surface  covered  with  maintained  grass.  The 
area  is  served  by  stormwater  drains;  however,  the  topography  and  a  network  of  shal- 
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low  stormwater  ditches  direct  runoff  into  the  drainage  ditch,  the  discharge  point  for 
the  washrack  drain.  From  observations  made  during  thundershowers  and  drilling  acti¬ 
vities,  the  surface  soils  appear  moderately  permeable  and  do  not  permit  standing 
water  even  during  heavy  rainfall. 

Stormwater  is  directed  off  the  site  by  the  drainage  ditch.  The  ditch  receives  runoff 
and  discharge  from  the  washrack  drain.  The  ditch  ranges  in  width  from  3  to  8  feet 
and  in  depth  from  4  inches  to  over  2  feet.  Although  water  has  been  observed  to  flow 
into  the  ditch  at  the  discharge  point,  near  stagnation  occurs  within  200  feet. 

Soil  profiles  were  prepared  during  the  installation  of  the  soil  boring  (Ol-SB-01)  and 
the  three  well  borings  (Ol-WB-01,  Ol-WB-02,  and  Ol-WB-03).  In  general,  a  surface 
layer  of  fine  sand  ranged  in  thickness  from  2  to  9  feet  bis.  The  surface  soils  were 
fine-grained,  uncemented,  moderately  dense,  and  ranged  in  color  from  gray  to  yellow¬ 
ish  tan.  Fill  material  was  apparent  at  several  locations  and  was  similar  in  properties 
to  the  native  soil.  Below  the  surface  soils,  a  sandy  clay  layer  was  observed.  Although 
the  depth  of  the  clay  layer  varied,  the  formation  appeared  to  dip  to  the  south,  paral¬ 
leling  the  topography.  The  clay  layer  varied  from  a  sandy  clay  to  a  moderately  stiff, 
plastic  clay  and  ranged  in  color  from  greenish-gray  to  mottled  tan  and  reddish  gold. 
The  clay  was  wet,  if  not  saturated.  By  visual  observation,  the  clay  had  a  lower 
permeability  than  the  overlying  sands. 

Groundwater  flow  at  Site  No.  1  was  initially  described  using  measurements  recorded 
from  four  piezometers  (Ol-PZ-01,  Ol-PZ-02,  OI-PZ-03,  and  Ol-PZ-04).  A  surface 
water  elevation  from  the  discharge  point  (Ol-SW-01)  was  also  used  in  describing 
groundwater  flow.  According  to  measurements  collected  on  July  13,  1990,  the 
potentiometric  surface  in  the  upper  sands  is  between  a  depth  of  approximately  3.5  to 
12  feet  bis.  Groundwater  movement  was  across  the  site  to  the  southeast,  intersecting 
the  drainage  ditch.  This  general  flow  pattern  follows  the  topography  and  appears  to 
have  a  fairly  uniform  gradient  across  the  site.  From  the  washrack  area  to  the 
discharge  point,  an  average  gradient  of  0.02  feet  per  foot  to  the  southeast  was 
estimated. 

Following  the  installation  of  two  monitor  wells  (Ol-MW-01  and  Ol-MW-02),  a  second 
round  of  water  level  measurements  was  performed  on  October  3,  1990.  Figure  3-1 
shows  the  contours  produced  from  the  second  set  of  measurements.  This  figure  also 
includes  measurements  from  piezometers  and  monitor  wells  at  Site  No.  6  and 
Site  No.  7.  The  contours  confirm  the  earlier  projections,  with  slightly  more  definition 
shown  around  the  drainage  ditch  and  washrack  area.  The  average  groundwater  flow 
gradient  remained  approximately  0.02  feet  per  foot  to  the  southeast. 

On  October  1,  1990,  a  slug  test  was  performed  in  Monitor  Well  Ol-MW-01.  The  test 
yielded  a  value  of  11.85  feet  per  day  (fpd)  (4.18  x  10'^  centimeters  per  second  [cm/s]) 
for  hydraulic  conductivity.  This  value  appears  consistent  with  the  clean  fine  sands 
observed  at  the  site  and  represents  relatively  good  or  moderate  permeability.  Using 
the  observed  hydraulic  gradient  of  0.02,  the  estimated  hydraulic  conductivity  of 
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11.85  fpd,  and  an  assumed  value  for  porosity  of  0,40  (Hough,  1969),  it  was  estimated 
that  the  average  groundwater  flow  velocity  at  this  site  is  about  0.60  feet/per  day. 
clean,  uniform  (poorly  graded)  fine  sands,  porosity  values  typically  range  fi’om  0,29  to 
0,50  depending  on  degree  of  relative  density.  Based  on  this  range,  a  median  value  of 
0.40  was  selected.  (Holtz  and  Kovacs,  1981) 

3.2.2  FIELD-SCREENING  RESULTS 

An  SOV  survey  was  performed  in  three  locations  at  Site  No.  1.  Ten  sampling  points 
were  collected  to  screen  for  five  target  compounds.  Figure  2-1  shows  the  locations  of 
these  sampling  points.  Trichloroethene  and  toluene  were  detected  in  7  of  the  10 
samples  at  concentrations  ranging  from  5  to  17  parts  per  billion  (ppb).  In  sample 
Ol-SG-03,  total  xylenes  were  detected  at  a  concentration  of  18  ppb.  Although  any 
reported  value  of  these  parameters  constitutes  a  detection,  the  values  are  low  for  the 
method  used  and  may  be  the  result  of  fugitive  vapor:,.  While  no  measurements  were 
made  of  air  quality  to  confirm  the  impact  on  the  SOV  Survey,  fuel  odors  were  evident 
at  various  locations  around  the  base.  These  could  impact  the  results  of  field  screen¬ 
ing.  The  values  were  not  significantly  above  values  that  may  occur  from  background 
interferences.  Because  of  the  absence  of  a  "hot  spot",  SOV  was  only  marginally 
successful  at  Site  No.  1. 

As  a  result  of  the  field-screening  activities,  there  appeared  to  be  no  area  of  visual 
contamination  in  the  upper  soils  at  Site  No.  1.  A  decision  was  then  made  to  install 
one  soil  boring  in  the  area  adjacent  to  the  washrack.  This  location  was  selected  as 
the  area  of  highest  probability  to  detect  contaminants  that  may  have  been  released 
from  the  washrack. 

During  the  installation  of  the  soil  boring,  cuttings  were  screened  using  an  hNu 
photoionization  detector;  no  detections  were  observed.  Samples  were  collected  at  0 
to  2  feet  bis  and  12  to  14  feet  bis  for  head-space  analysis  using  the  field  gas  chroma¬ 
tograph.  Trace  quantities  of  toluene  (16  ppb)  were  detected  in  both  samples.  The 
trace  quantities  of  contamination  detected  during  the  field  screening  could  represent 
contamination  in  the  soils  at  Site  No.  1  or  be  an  artifact  introduced  by  the  sur¬ 
rounding  area,  which  is  near  airport  operations. 

3.23  LABORATORY  ANALYSES  RESULTS 

Samples  were  collected  for  laboratory  analyses  from  two  depths  at  Soil  Boring 
Ol-SB-01  and  fi’om  Monitor  Wells  Ol-MW-01  and  Ol-MW-02,  In  addition,  4  surface 
water  samples  were  collected  from  the  drainage  ditch,  and  12  sediment  samples  were 
collected  from  the  base  of  the  drainage  ditch.  Samples  were  analyzed  for  VOCs, 

PAH  compounds,  TPH,  and  priority  pollutant  metals.  The  laboratory  results  are 
shown  in  Tables  3-lA,  3-lB,  3-lC,  3-2A  and  3-2B.  These  results  and  the  locations  of 
each  of  these  sampling  points  is  shown  in  Figure  3-2. 


10010128.DFB 


3-5 


TABLE  3-1 A 
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GEORGIA  AIR  NATIONAL  GUARD  BASE 
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TABLE  3-1 C 

SUMMARY  OF  VOC.  PAH.  AND  TPH  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  1  -  CRTC  HANGAR/WASHRACK  DISCHARGE  POINT 
GEORGIA  AIR  NATIONAL  GUARD  BASE 

_ ^VANNAH,  GEORGIA _ 


SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  SOlUSEDIMENT 
SITE  NO.  1  -  CRTC  HANGAR/WASHRACK  DISCHARGE  POINT 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-2B 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  GROUND/SURFACE  WATER 
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Concentrations  are  milligrams  per  liter(mg/l). 

*  m  Background  groundwater  values  taken  from  monitor  well  09-MW-05 
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The  samples  from  the  soil  boring  were  collected  from  0  to  2  feet  bis  and  from  12  to 
14  feet  bis.  Samples  analyzed  for  VOCs  were  taken  as  discrete  samples,  collected 
within  thin-walled  sampling  tubes,  and  samples  analyzed  for  TPH,  PAH  compounds, 
and  priority  pollutant  metals  were  composited  from  the  remaining  material.  Toluene 
was  detected  in  the  shallow  soil  samples  at  1.3  pg/kg.  The  analytical  results  for  the 
soil  samples  also  indicated  miscellaneous  metals  at  low  concentrations.  Chromium, 
lead,  nickel,  and  zinc  were  detected  at  levels  above  method  detection  limits. 

In  the  groundwater  samples,  organic  compounds  were  detected  at  concentrations 
below  method  detection  levels,  except  TPH,  which  was  detected  at  0.06  mg/1  in 
Monitor  Well  Ol-MW-02.  Some  metals  (arsenic,  cadmium,  chromium,  lead,  silver, 
and  zinc)  were  detected  at  concentrations  ranging  from  0.5  to  60  pg/1.  Lead  was 
detected  at  23  pg/l  in  an  unfiltered  sample  from  Monitor  Well  Ol-MW-02;  however, 
the  concentration  was  less  than  the  detection  limit  when  the  sample  was  filtered 
through  a  0.45-micron  filter. 

The  results  of  the  analyses  of  the  surface  water  samples  indicated  all  organic 
compounds  analyzed  (VOCs,  PAH  compounds,  and  TPH)  were  below  method  detec¬ 
tion  limits,  except  dichloromethane,  which  was  delected  at  1.7  p.g/1  in  sample  01-SW- 
04.  Dichloromethane  (methylene  chloride)  is  a  common  laboratory  contaminant 
because  of  its  widespread  use  in  sample  extraction.  Trace  quantities  of  some  priority 
pollutant  metals  were  detected  in  the  surface  water  samples.  Arsenic,  cadmium,  and 
zinc  were  detected  at  concentrations  slightly  above  the  method  detection  limits. 

Analytical  results  for  the  sediment  samples  collected  along  the  drainage  ditch 
indicated  that  VOCs,  PAH  compounds,  TPH,  and  metals  were  detected  at  elevated 
levels  at  some  locations.  Samples  with  the  highest  levels  were  collected  from  the 
discharge  point  and  next  to  the  roads,  which  may  indicate  that  discharge  from  the 
washrack  drain  has  influenced  contaminant  levels  in  sediments  within  the  ditch. 
However,  from  the  results,  it  appears  that  road  runoff  from  Bob  Harman  and  Dean 
Forest  Roads  may  also  be  contributing  to  contamination  within  the  sediments. 

3.2.4  SUMMARY 

It  appears  that  there  are  two  areas  that  contain  contamination  at  detectable  levels. 
The  first  area  is  around  the  washrack  pavement  where  a  low  level  of  toluene  was  de¬ 
tected  in  the  upper  soils,  approximately  0  to  3  feet  bis.  Because  this  site  is  next  to 
roads  and  the  runwav,  roadwash  or  jet  engine  emissions  could  accumulate  in  this  area, 
causing  the  levels  of  toluene  detected. 

The  second  area  of  contamination  is  in  the  sediments  along  the  drainage  ditch  where 
VOCs,  PAH  compounds,  and  TPH  were  detected.  The  presence  of  these  compounds 
may  be  attributable  to  discharges  from  the  washrack  and/or  stormwater  runoff  from 
the  adjacent  roads. 
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33  SITE  NO.  2-CRTC  VEHICLE  MAINTENANCE  WASHRACK 

DISCHARGE  POINT 

33,1  TOPOGRAPHY  AND  HYDROGEOLOGY 

This  site  is  in  a  relativefy  low-lying  and  flat  area.  The  elevation  of  most  of  the  site  is 
approximately  13  feet  NGVD,  with  a  gradual  incline  to  the  southeast.  The  surround¬ 
ing  areas  are  almost  entirely  paved.  Stormwater  is  managed  by  a  series  of  drains  that 
collect  and  channel  the  water  into  a  drainage  ditch  on  the  southwest  side  of  the  site. 
The  drain  that  collects  washwater  from  the  washrack  also  collects  stormwater  from  a 
drainage  area  of  several  hundred  square  feet. 

The  drainage  ditch  begins  at  Dean  Forest  Road  and  continues  to  the  southeast.  At 
the  intersection  of  Mikell  Avenue,  approximately  200  yards  southeast  of  the  site,  the 
drainage  ditch  intersects  other  drainage  ditches  flowing  from  three  directions.  During 
periods  of  "no-flow,"  a  stagnation  pond  forms  at  the  intersection  of  the  ditch  and 
Mikell  Avenue  where  stormwater  appears  to  pool  and  evaporate  or  percolate  into  the 
ground.  During  heavy  thundershowers,  stormwater  continues  to  travel  in  the  ditch, 
which  flows  southeast  past  Mikell  Avenue,  and  enters  a  secondary  drainage  ditch  that 
flows  east,  ultimately  discharging  into  the  Pipemakers  C'-anal. 

Driring  the  SI,  the  drainage  ditch  averaged  approximately  3  feet  in  width  and  varied 
in  depth  from  3  inches  by  the  site  to  approximately  12  inches  at  the  intersection  of 
Mikell  Avenue.  There  was  little  or  no  water  in  the  ditch  upstream,  northwest  of  the 
site. 

Two  borings  (Soil  Boring  02-SB-01  and  Well  Boring  02-WB-01)  were  performed  at 
the  site.  In  the  soil  profiles  from  these  borings,  the  upper  two  feet  of  material  con¬ 
sisted  of  a  dark  grayish  brown  fine  sand  that  appeared  to  be  fill  material.  From  2  to 
8  feet  bis,  there  was  a  gray  to  gray  and  gold  clayey  sand  layer  (non-plastic),  which 
contained  the  groundwater  surface.  Although  the  clayey  material  appemed  to  be  less 
permeable  than  the  overlying  sands,  its  permeability  was  sufficient  to  transmit  ground- 
water.  From  8  to  11  feet  bis,  an  olive  gray  sand  layer  was  encountered.  Although  the 
sand  had  slight  traces  of  silt  and  clay,  it  appeared  to  have  a  higher  permeability  than 
the  clayey  sand  layer.  Below  11  feet  bis,  a  very  fine  sandy  clay  was  encountered. 

This  formation’s  permeability  appeared  to  be  lower  than  that  of  the  overlying 
formations. 

Because  the  direction  of  groundwater  flow  could  be  inferred  at  this  site,  no 
piezometers  were  installed.  Groundwater  contours  were  prepared  by  extrapolating 
data  from  a  surface  water  elevation  (02-SW-01)  measured  at  Site  No.  2  and  from 
groundwater  measurements  for  Site  No.  5,  which  is  approximately  200  yards  to  the 
east-southeast.  Based  on  data  collected  July  13,  1990,  a  generally  southeasterly 
groimdwater-flow  pattern  was  observed.  The  groundwater  surface  was  identified  at 
approximately  6  feet  bis  during  the  installation  of  Soil  Boring  02-SB-01. 
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Following  the  installation  of  Monitor  Well  02-MW-01,  a  second  set  of  water  level 
measurements  was  collected  on  October  3,  1990.  Contours  were  prepared  using  these 
measurements  and  the  measurements  from  Site  No.  5.  These  contours  are  shovm  in 
Figure  3-3.  The  contours  for  October  3,  1990,  indicate  a  groundwater  flow  gradient 
of  about  0.004  feet  per  foot  to  the  east. 

On  October  1,  1990,  a  slug  test  was  performed  in  Monitor  Well  02-MW-01.  The  test 
was  performed  as  a  "slug-out"  or  recovery  test  and  yielded  a  hydraulic  conductivity 
value  of  3.54  fpd  (1.25  x  10'^  cm/s).  This  value  is  consistent  for  fine  sands  and 
probably  reflects  a  composite  value  for  the  clayey-sand  layer,  located  between  4  and 
8  feet  bis,  and  the  sand  layer,  located  between  8  and  11  feet  bis.  Using  the  observed 
hydraulic  gradient  of  0.004,  the  estimated  hydraulic  conductivity  of  3.54  ftd,  and  an 
assumed  veJue  of  porosity  of  0.40,  it  was  estimated  that  groundwater  flows  across 
Site  No.  2  to  the  east  at  an  average  velocity  of  0.035  fpd. 

3J.2  FIELD-SCREENING  RESULTS 

Field-screening  activities  at  Site  No.  2  included  hNu  screening  of  soil  samples 
collected  from  Soil  Boring  02-SB-01.  The  location  of  this  sample  is  shown  in 
Figure  2-2.  The  hNu  readings  were  averaged  over  the  24  inches  of  each  sample  and 
were  reported  in  the  soil  boring  log.  The  hNu  readings  were  below  detection  limits 
(1  ppm)  throughout  the  depth  of  the  boring,  0  to  14  feet  bis. 

3JJ  LABORATORY-ANALYSES  RESULTS 

Laboratory  analyses  for  VOCs,  PAH  compounds,  and  TPH  were  performed  on  soil 
samples  collected  from  Soil  Boring  02-SB-Ol,  groimdwater  samples  from  Monitor 
Well  02-MW-01,  surface  water  samples,  and  sediment  samples  collected  from  the 
base  of  the  drainage  ditch.  The  locations  of  these  sampling  points  are  shown  in 
Figure  3-4.  The  results  of  the  laboratory  analyses  are  shown  in  Table  3-3 A  and  3-3B 
and  summarized  on  Figure  3-4. 

The  laboratory  analyses  of  the  soil  samples  detected  numerous  PAH  compounds  in 
concentrations  ranging  from  86  to  190  jrg/kg  in  the  upper  soil  sample,  collected  from 
0  to  2  feet  bis.  The  presence  of  these  compounds  may  be  due  to  overland  flow  from 
the  washrack  area  percolating  into  the  upper  soils.  No  VOC  contaminants  were  de¬ 
tected.  TPH  was  measured  at  357  mg/kg.  In  the  lower  soil  sample,  collected  from  6 
to  8  feet  bis,  no  organic  compounds  were  detected  above  detection  limits. 

In  the  groundwater  sample  collected  from  Monitor  Well  02-MW-01,  no  organic 
compounds  were  detected  at  levels  above  the  detection  limits  with  the  exception  of 
TPH,  which  was  found  at  0.08  mg/1.  These  results  may  indicate  that  the  groundwater 
at  Site  No.  2  has  been  unaffected  by  the  activities  at  the  washrack. 
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02-SW-01  SURFACE  WATER  LOCATION 
9.78  AND  ELEVATION  (10-3-90) 


FLOW  DIRECTION 


FIGURE  3-3 

SITE  NO.  2 

CRTC  VEHICLE  MAINTENANCE 
WASHRACK  DISCHARGE  POINT 
GROUNDWATER  CONTOURS  (10-3-90) 
GEORQA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 
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TABLE  3-3A 

SUMMARY  OF  VOC,  PAH,  AND  TPH  ANALYSES  FOR  SOlUSEOIMENT 
SITE  NO.  2  -  CRTC  VEHICLE  MAINTENANCE  WASHRACK  DISCHARGE  POINT 


TABLE  3-3B 

SUMMARY  OF  VOC,  PAH,  AND  TPH  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  2  -  CRTC  VEHICLE  MAINTENANCE  WASHRACK  DISCHARGE  POINT 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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*  g  Background  groundwater  values  taken  from  monitor  well  09-MW-05 
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Organic  compounds  in  the  surface  water  samples  were  below  method  detection  limits 
with  the  exception  of  TPH,  which  was  detected  at  slightly  elevated  concentrations. 

The  analyses  of  the  sediment  samples,  which  were  collected  along  the  length  of  the 
drainage  ditch,  detected  elevated  PAH  compounds  and  TPH  in  each  of  the  samples. 
The  detected  concentrations  appeared  to  decrease  with  distance  from  the  point  of 
discharge. 

3J.4  SUMMARY 

The  results  of  the  field  screening  and  laboratory  anafyses  indicate  that  two  areas  have 
elevated  levels  of  contamination.  The  upper  3  feet  of  the  soil  surrounding  the  wash- 
rack  appears  to  contain  elevated  levels  of  organic  contaminants.  This  contamination 
may  be  due  to  percolation  of  washwater  and  stormwater  runoff  firom  the  washrack 
area.  The  ditch  that  borders  Site  No.  2  appears  to  contain  low  levels  of  organic 
contamination  in  the  sediments.  Low  levels  of  TPH  (0.75  to  3.83  mg/kg)  were  de¬ 
tected  in  both  surface  water  samples.  Elevated  levels  of  PAH  compounds  and  TPH 
were  observed  in  the  four  sediment  samples.  The  sample  collected  at  the  point  of 
discharge  showed  the  highest  levels  of  IPH  (21,300  m^g)  and  contained  several 
PAH  compounds  in  concentrations  of  about  3,000  pg/kg.  The  TPH  contamination  at 
this  site  appears  greatest  at  the  point  of  discharge  and  decreases  with  distance. 


3.4  SITE  NO.  5-165TH  BULK  FUEL  FACILITY 
3.4.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

Site  No.  5  is  in  the  topographically  lowest  area  of  the  nine  sites  investigated  at 
GANGS.  Ground  surface  elevations  ranged  fi^om  approximately  11  to  15  feet  NGVD 
and  demonstrated  a  gradual  downward  inclination  to  the  southeast.  The  area  sur¬ 
rounding  the  site  is  predominantly  undeveloped.  From  the  northeast  to  northwest, 
there  is  a  large  parcel  of  undeveloped,  wooded  land  not  owned  by  GANGS  or  the 
Savannah  Airport  Commission.  To  the  west  and  south,  there  are  substantial  grassy 
areas  between  adjacent  structures.  The  Sulk  Fuel  Facility  is  primarily  paved  with 
asphalt  or  concrete. 

Stormwater  from  the  Sulk  Fuel  Facility  flows  radially  toward  unpaved  areas  and  is 
collected  in  a  series  of  ditches  surrounding  the  perimeter  of  the  site.  Most  of  the 
stormwater  collected  in  the  ditches  percolates  into  the  groundwater  fi'om  the  ditches 
on  the  northeast  and  northwest  sides  of  the  facility.  During  the  SI,  surface  water  was 
pooled  in  these  ditches  and  the  low-lying  areas.  During  periods  of  excess  rainfall, 
stormwater  is  channeled  away  from  the  Bulk  Fuel  Facility  by  a  ditch  that  parallels 
Mikell  Avenue  and  intersects  the  larger  drainage  ditch  that  runs  southeast  behind 
Site  No.  2.  A  second  stormwater  pathway  is  along  the  abandoned  railroad  tracks. 
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This  drainage  pattern  receives  stormwater  from  the  north  side  of  the  property  and 
travels  east  into  the  wooded  area  where  it  accumulates  in  a  topographic  depression. 


Soil  profiles  were  prepared  for  Site  No.  5  during  the  installation  of  eight  shallow 
hand-auger  borings,  ^e  soil  borings,  and  four  well  borings.  In  general,  the  soil  pro¬ 
files  show  a  layer  of  surficial  sands  from  the  ground  surface  to  approximately  2  to 
4  feet  bis.  The  surface  sands  were  moderately  dense  and  may  contain  traces  of  silt 
and  stirface  organics.  Below  the  surficial  sem^  was  a  layer  of  clayey  sand  to  approx¬ 
imately  6  to  8  feet  bis.  This  layer  varied  in  composition  from  a  clayey  sand  to  a  semi¬ 
stiff  plastic  clay.  The  apparent  permeability  of  this  layer  is  lower  than  the  perme¬ 
ability  of  the  surficial  sands.  The  clayey  sands  ranged  in  color  from  grayish  tan  to 
reddish  brown. 

In  several  locations  along  the  northeast  side  of  the  Bulk  Fuel  Facility,  a  second  layer 
of  clean,  highly  permeable  sand  was  encountered  below  the  clay  layer.  The  sand  was 
fine,  moderately  well-graded,  and  gray.  In  most  locations  the  groundwater  surface 
was  encountered  at  approximately  8  feet  bis.  As  the  ground  surface  dipped  to  the 
east-southeast,  groundwater  was  encountered  nearer  to  the  ground  surface  at  3  to 
4  feet  bis. 

On  July  13,  1990,  groundwater  elevations  were  measured  from  two  newly  installed 
piezometers  and  two  existing  wells  at  Site  No.  5  and  from  a  surface-water  control 
point  at  Site  No.  2.  A  generally  flat  potentiometric  surface  interrupted  by  drainage 
ditches  on  the  northwest  side  of  the  site  and  by  the  pavement  overlying  the  Bulk  Fuel 
Facility  was  observed.  From  a  regional  view,  it  appears  that  groundwater  generally 
flows  east  across  Site  No.  5.  The  drainage  ditches  on  the  northwest  side  of  the  site 
have  developed  slight  depressions,  eind  the  paved  areas  overlying  the  facility  appear  to 
have  produced  a  slight  groundwater  mound. 

Following  the  installation  of  monitor  wells  at  the  site,  a  second  set  of  ground  water 
measxirements  was  collected.  On  October  3,  1990,  measurements  were  collected  from 
the  points  used  in  the  July  13  data  set  and  from  one  new  well  installed  at  Site  No.  2 
and  four  new  wells  installed  at  Site  No.  5.  Figure  3-5  shows  the  contours  developed 
using  these  measurements.  From  these  contours,  it  appears  that  groundwater  flows 
across  Site  No.  5  to  the  north-northeast.  There  is  a  groundwater  divide  in  the  grassy 
area  to  the  south  of  the  Bulk  Fuel  Facility.  From  this  divide,  groundwater  may  flow 
either  north  across  the  facility  or  south,  eventually  intersecting  a  distant  drainage 
ditch.  Using  these  data,  a  groundwater  gradient  of  approximately  0.0041  was 
estimated. 

On  October  1,  1990,  a  slug  test  was  performed  at  Monitor  Well  05-MW-02.  The  slug 
test  was  performed  as  a  "slug-out"  or  recovery  test  to  examine  the  surrounding 
formation.  The  aquifer  test  yielded  a  hydraulic  conductivity  value  of  about  14.54  ^d 
(5.13  X  10’^  cm/s).  This  value  is  consistent  with  soil  classifications  and  with  other 
values  obtained  aroimd  GANGB. 
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Using  the  observed  gradient  of  0.0041,  the  estimated  hydraulic  conductivity  of 
14.54  Q)d  (5.13  X  10'^  cm/s),  and  an  assumed  value  of  porosity  of  0.40,  it  was 
estimated  that  groimdwater  flows  across  Site  No.  5  to  the  north-northeast  at 
approximately  0.15  fpd. 

3.4.2  FIELD-SCREENING  RESULTS 

Field  activities  consisted  of  performing  an  SOV  survey  at  30  sampling  points, 
collecting  soil  samples  for  head-space  analyses  from  13  hand-auger  borings,  and 
performing  head-space  analysis  on  soil  samples  collected  from  5  soil  borings.  The 
locations  of  these  sampling  points  are  shown  in  Figure  2-3.  In  the  SOV  siuvey, 
toluene  and  total  xylenes  were  detected  at  low  concentrations  in  most  samples. 
Although  some  of  the  samples  may  have  contained  these  target  compounds,  vapors 
emanating  from  the  Bulk  Fuel  Facility  may  have  influenced  the  samples.  No  air 
quality  sampling  was  performed  to  confirm  this;  however,  fuel  odors  were  evident, 
and  these  could  impact  field  screening  results. 

In  addition  to  the  SOV  survey,  13  hand-auger  borings  (and  one  duplicate  sample) 
were  performed  to  collect  soil  samples  for  head-space  analyses.  These  borings  were 
used  in  areas  that  were  wet  or  inaccessible  to  a  drilling  rig.  Samples  05-HA-01 
through  05-HA-08  were  screened  in  the  field  using  an  hNu.  In  each  sample,  except 
samples  05-HA-02  and  05-HA-08,  very  high  levels  of  volatile  contamination  were 
detected.  Field  hNu  readings  varied  between  60  and  220  ppm.  Because  of  the  high 
contaminant  concentrations,  these  samples  were  not  analyzed  using  the  field  gas 
chromatograph.  Soil  samples  collected  from  Hand-auger  Borings  05-HA-09  through 
05-HA- 14  were  analyzed  using  head-space  techniques.  Each  of  the  samples  yielded 
elevated  levels  of  volatile  target  compoimds. 

Five  soil  borings  were  performed  at  or  near  the  areas  of  the  SOV  and  head-analyses 
detections.  Two  samples  were  colle<'ted  from  each  of  the  soil  borings,  one  at  a  depth 
of  approximately  2  feet  bis  and  the  other  at  the  soil-groundwater  interface.  Each  soil 
sample  was  analyzed  using  the  field  gas  chromatograph  and  head-space  techniques. 

In  general,  low  levels  of  organics  were  detected  in  each  of  the  samples.  However,  in 
samples  collected  from  Soil  Boring  05-SB-04,  each  of  the  5  target  compounds  was 
detected. 

The  use  of  the  field  gas  chromatograph  met  with  varying  amounts  of  success  at  Site 
No.  5.  In  the  perimeter  SOV  survey  (performed  at  50-foot  intervals  around  the 
enclosure  of  the  POL),  approximately  5  discrete  "hot-spots"  were  identified  during 
field  screening.  As  a  result  of  the  screening  detections,  soil  borings  were  performed 
at  five  locations  to  confirm  the  presence  of  contamination.  Of  the  five  soil  borings 
performed,  only  one  confirmed  the  presence  of  target  compounds.  The  reason  for 
this  discrepancy  was  most  likely  ambient  air  quality  or  sample  collection  methods.  As 
stated  previously,  fuel  odors  were  evident  in  the  vicinity  of  the  POL  This  may  have 
impacted  field  screening  results. 
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3  4J  LABORATORY-ANALYSES  RESULTS 

Laboratory  analyses  were  performed  on  samples  from  two  hand-auger  borings,  four 
soil  borings,  four  new  groundwater  monitor  wells,  and  one  existing  monitor  well.  The 
locations  of  these  sampling  points  are  shown  in  Figure  3-6.  Samples  were  analyzed 
for  VOCs,  PAH  compoimds,  TPH,  and  priority  pollutant  metals.  The  results  of  the 
laboratory  analyses  are  shown  in  Tables  3-4A,  3-4B,  3-5A  and  3-5B  and  also 
summarized  on  Figure  3-6. 

Soil  samples  were  collected  from  two  of  the  hand-auger  borings.  Sample  05-HA-03 
was  collected  from  a  ditch  near  the  location  where  a  spill  was  reported  to  have 
occurred.  In  this  sample,  dichloromethane,  toluene,  ethylbenzene,  and  total  xylenes 
were  detected  at  concentrations  of  3.6,  29,  28,  and  72  pg/kg,  respectively.  In  addition, 
several  PAH  compounds  were  detected  at  concentrations  of  several  hvmdred  ng/kg. 
Sample  05-HA-08  was  collected  downgradient  from  the  location  where  an  overland 
fuel  spill  had  accumulated.  VOCs  and  PAH  compounds  were  not  detected  with  the 
exception  of  dichloromethane,  which  is  most  likely  a  laboratory  artifact.  Arsenic, 
chromium,  copper,  lead,  and  zinc  were  detected  in  at  least  one  of  the  two  samples 
from  the  hand-auger  borings. 

Sofl  samples  were  also  analyzed  from  two  depths  at  each  of  four  soil  borings. 

Organic  contamination  was  only  detected  in  samples  from  Soil  Boring  05-SB-04 
collected  north  of  the  Bulk  Fuel  Facility  next  to  the  property  boundary.  In  the 
sample  collected  at  0  to  2  feet  bis,  naphthalene,  2-methylnaphthalene,  and  1- 
methylnaphthalene  were  detected  in  concentrations  of  980,  2,000,  and  1,200  pg/l, 
respectively.  In  the  soil  sample  collected  from  8  to  10  feet  bis,  the  only  or^nic 
detected  was  toluene  at  a  concentration  of  1.9  pg/kg.  The  absence  of  volatile 
contamination  in  the  upper  soil  sample  may  be  due  to  natural  volatilization  or 
biological  degradation  of  the  compounds.  Arsenic,  chromium,  copper,  lead,  nickel, 
and  zinc  were  detected  in  the  soil  samples. 

Groimdwater  samples  were  collected  from  each  of  the  four  new  monitor  wells  and 
from  one  existing  well  (05-EW-108)  at  the  northeast  comer  of  the  Bulk  Fuel  Facility. 
Figure  3-6  shows  the  locations  of  the  monitor  wells.  In  the  sample  from  the  existing 
well,  benzene  was  detected  at  25  pg/1  and  ethyl  benzene  was  detected  at  3.7  pg/I. 
Dichloromethane  was  detected  in  Monitor  Wells  05-EW-108  and  05-MW-03  in  con¬ 
centrations  of  2.0  and  1.4  pg/1,  respectively;  however,  this  detection  is  believed  to  be  a 
laboratory  artifact.  Naphthalene,  2-methyl  naphthalene,  and  1-methyl  naphthalene 
were  detected  in  Monitor  Well  05-EW-108  located  next  to  the  existing  underground 
storage  tank.  TPH  was  detected  in  all  five  groundwater  samples.  Arsenic,  beryllium, 
cadmium,  chromium,  copper,  lead,  nickel,  silver,  and  zinc  were  also  detected  in  the 
groundwater  samples.  Lead  was  measured  at  47  and  23  jig/l  in  the  unfiltered  samples 
from  Monitor  Wells  05-MW-01  and  05-MW-03,  respectively,  but  lead  concentrations 
were  less  than  2  (ig/l  in  the  filtered  samples. 
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TABLE  3-4A 

SUMMARY  OF  VOC,  PAH,  AND  TPH  ANALYSES  FOR  SOIL/SEDIMENT 
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NA  -  Not  available  or  applicable 

Concerttratlons  expressed  as  micrograms  per  kilogram  (ug/kg)  Except  for  TPH 
Concentratloris  for  TPH  expressed  as  milligrams  per  kilogram  (mg/kg) 

•  -  Background  soil  values  taken  from  soil  boring  09-SB-01  (0-2'bl8) _ 


TABLE  3-5A 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  IN  SOIL 


3.4.4  SUMMARY 


Site  No.  5  posed  several  challenges  during  the  SI.  These  included  the  difficulty  in 
interpreting  the  groundwater  flow  patterns  and  in  determining  the  offisite  migration 
pathways.  Soil  contamination  was  detected  at  Site  No.  5  along  the  northeast  property 
boimdaiy.  The  contamination,  limited  to  3  to  5  feet  bis  along  the  drainage  ditch, 
appears  to  be  the  result  of  a  surface  spill.  A  unit  of  lower  permeable  materiEil 
appears  to  have  acted  as  a  confining  unit  restricting  vertical  migration  of  the 
contaminants. 

Several  sets  of  data  were  obtained  during  the  SI  which  support  the  theory  that  a  unit 
of  confinement  exists  at  Site  No.  5.  In  particular,  eight  hand  augured  borings  were 
installed  in  the  vicinity  of  the  drainage  ffitch,  two  soil  borings  and  three  well  borings 
were  performed  on  the  northeast  property  boundary,  and  four  monitor  wells  were 
sampled  in  this  area.  In  each  of  file  boring  locations,  a  sandy-clay  layer  was 
encountered  at  2  to  4  feet  bis.  The  layer  was  observed  to  be  approximatefy  4  to  6 
feet  thick  and  underlain  by  a  poorty  graded  fine  sand.  Descriptions  for  this  material 
ranged  from  a  clayey-sand  to  a  moderately  plastic  clay.  Visual  classification  of  the 
material  suggests  that  the  permeability  of  the  sandy  clay  layer  was  between  one  and 
two  orders  of  magnitude  less  than  the  overlying  fine  sand  layer. 

In  several  of  the  soil,  well,  and  hand  augured  borings,  fuel  odors  were  apparent  within 
the  sandy-clay  material.  Fuel  odor  and  organic  vapors,  however,  were  not 
encoimtered  in  the  fine  sand  below  the  sandy-clay  layer.  Three  wells  were  installed  in 
the  vicinity  of  the  observed  soil  contamination.  The  wells  were  installed  with  the 
screened  interval  extending  fi’om  the  base  of  the  sandy-clay  layer  into  the  fine  sand 
unit  below.  In  each  location,  VOCs  were  not  detected  However,  VOCs  were 
detected  in  the  existing  well  (05-EW-108  located  near  the  underground  storage  tank 
[UST]). 

Based  on  the  field  observations  and  confirmatory  samples,  it  appears  that  the  sandy- 
clay  layer  offers  some  confinement.  Although  the  extent  of  the  confinement  is 
unknown,  groundwater  contamination  along  the  northeast  property  boundary  is  less 
than  would  be  anticipated  given  the  degree  of  surface  soil  contamination.  Further 
investigation  will  be  needed  to  confirm  the  extent  of  groundwater  contamination. 


3.5  SITE  NO.  6-165TH  VEHICLE  MAINTENANCE  SPILL  AREA 
3.5.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

Site  No.  6  is  east  of  the  165th  Vehicle  Maintenance  Area.  The  site  is  moderately  flat 
with  a  slight  topographic  decline  to  the  southeast.  Grormd  surface  elevations  ranged 
fi’om  approximately  31  feet  NGVD  along  Headquarters  Road,  the  site’s  west  bound¬ 
ary,  to  23  feet  NGVD  in  the  lowest-lying  areas,  east  of  the  site. 
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Stormwater  runoff  at  this  site  follows  the  topographic  gradient  to  the  southeast. 

During  the  SI,  it  was  observed  that  a  low-lying  area,  approximately  40  feet  from  the 
southeast  comer  of  the  facility,  frequently  contains  standing  water.  During  periods  of 
excessive  rainfall,  surface  water  is  ultimately  diverted  to  a  drainage  ditch 
approximately  200  yards  north  of  the  site. 

Surface  soils  at  this  site  varied  greatly.  The  165th  Vehicle  Maintenance  Facility  is  on 
filled  pad  of  approximately  3  feet.  Native  soils  at  this  site  appeared  rather  clean  and 
free-draining,  and  a  distinct  absence  of  clay  was  observed  during  drilling  activities. 
Surface  organics  were  prevalent  to  1  foot  bis  in  the  wooded  area  behind  the  site.  The 
organic  material  ranged  from  mulch  to  organic  soils.  Substantial  roots  were  encoun¬ 
tered  to  4  feet  bis.  Surface  soils  were  typically  poorty  graded  with  very  few  fines. 

The  soils  ranged  in  color  from  brown  to  yellowish  red.  Below  this  depth,  a  greenish 
gray  sand  layer  was  encountered.  This  layer  was  moderately  permeable  and  was 
typically  located  at  the  surface  of  the  groundwater  table. 

Depth  to  water  measurements  ranged  from  2  to  4  feet  bis.  On  July  13,  1990, 
groundwater  measurements  were  collected  from  two  piezometers  installed  at 
Site  No.  6.  These  measurements  were  used  with  measurements  collected  on  the  same 
day  from  Site  No.  1  and  Site  No.  7  to  estimate  groimdwater  flow  direction. 

A  second  series  of  groundwater  measurements  was  collected  on  October  3,  1990. 

This  data  set  included  a  newly  installed  monitor  well  at  Site  No.  6  and  the  two  pre¬ 
viously  instaUed  piezometers.  These  data  were  combined  with  surface  and  groimd¬ 
water  measurements  collected  on  the  same  day  from  Site  No.  1  and  Site  No.  7  to  pre¬ 
pare  a  more  refined  depiction  of  the  groundwater  surface.  Figure  3-7  shows  the  con¬ 
tours  projected  using  the  data  from  October  3,  1990.  From  these  contours,  a  gradient 
of  0.015  to  the  southeast  was  estimated. 

Both  sets  of  contours  show  a  groundwater  flow  pattern  to  the  southeast.  This  pattern 
follows  the  ground  surface  and  confirms  the  regionally  presumed  groimdwater  flow 
pattern.  When  the  groundwater  flow  from  Site  No.  6  is  projected  onto  a  larger  ^ea, 
which  includes  Sites  No.  1  and  No.  7,  it  appears  that  groundwater  flows  across  Site  6 
to  the  southeast  and  then  is  directed  to  the  northeast  where  it  is  intercepted  in  a 
drainage  ditch. 

A  slug  test  was  performed  in  Monitor  Well  06-MW-01.  This  well  was  installed  using 
a  hand  auger  and  penetrated  the  groundwater  surface  by  approximately  18  inches. 
The  slug  test  yielded  a  hydraulic  conductivity  value  of  approximatety  331.65  Q)d 
(1.17  X  10"^  cm/s).  Although  the  soil  appeared  moderately  permeable,  this  value 
appears  above  the  acceptable  range  for  a  poorly  graded  sand. 

Monitor  Well  06-MW-01  was  installed  using  a  hand  auger,  which  produced  a  large 
borehole  surrounding  the  well.  Therefore,  the  high  hydraulic  conductivity  value 
produced  from  the  slug  test  may  be  more  indicative  of  the  gravel  pack  surrounding 
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the  well  screen  than  of  the  natural  soils.  A  more  realistic  value  for  the  hydraulic 
conductivity  would  be  about  14.17  fpd  (5  x  10'^  cm/s). 

Using  the  observed  gradient  of  0.015,  an  assumed  hydraulic  conductivity  of  14.17  :^pd, 
and  an  assumed  porosity  of  0.40,  a  groundwater  flow  velocity  of  0.53  to  the 
southeast  was  estimated. 

3.5.2  FIELD-SCREENING  RESULTS 

Field  screening  at  the  165th  Vehicle  Maintenance  Spill  area  consisted  of  conducting  a 
series  of  hand-auger  borings  to  the  water  table,  which  was  approximately  3.5  feet  bis. 
Additional  borings  were  also  performed  in  low-lying  areas.  The  locations  of  the 
samples  are  shown  in  Figure  2-4.  Soil  samples  produced  from  the  borings  were 
ana^ed  using  the  field  gas  chromatograph  and  head-space  techniques. 

The  head-space  analysis  of  each  of  the  soil  samples  indicated  the  presence  of  most  of 
the  target  compoimc^,  even  though  a  preliminary  screening  of  the  samples  in  the 
field,  (using  an  hNu),  did  not  detect  volatile  compounds  in  similar  concentrations.  It 
is  imknown  at  this  time  what  caused  this  inconsistency.  In  the  field,  hand-auger 
samples  were  inspected  for  visual  signs  of  contamination  and/or  odor,  and  the  sam¬ 
ples  appeared  free  of  noticeable  contamination.  In  this  location,  it  appears  that 
fugitive  vapors  from  aircraft  exhaust  may  have  influenced  screening  results.  Screen¬ 
ing,  using  the  field  gas  chromatograph,  yielded  very  limited  usefulness  at  this  site. 

3.5.3  LABORATORY-ANALYSES  RESULTS 

Four  soil  samples  fi-om  hand-auger  borings  and  one  groundwater  sample  were 
analyzed  for  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  Table  3-6 
and  Table  3-7  shows  the  results  of  the  analyses. 

The  aneilyses  indicated  the  presence  of  dichloromethane  in  each  of  the  hand-auger 
samples.  This  compound  is  a  common  laboratory  artifact  due  to  its  use  in  extracting 
samples  and  is  probably  not  indicative  of  the  presence  of  the  compoimd  at  the  site. 
Toluene  was  detected  in  the  sample  from  Soil  Boring  06-HA-09  at  a  concentration  of 

1.3  »ig/kg. 

Monitor  Well  06-MW-01  was  installed  downgradient  of  the  spill  area  approximately 
175  feet  south  of  the  fence  line.  In  the  groundwater  sample  fi’om  this  well,  VOCs  or 
PAH  compoimds  were  not  detected  above  the  detection  limits;  however,  TPH  was 
detected  at  0.09  ng/1,  which  may  reflect  the  compounds  produced  when  the  fuel 
components  degraded.  Figure  3-8  shows  the  locations  of  these  samples  and 
summarized  the  results. 
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TABLE  3-6 

SUMMARY  OF  VOC,  PAH.  AND  TPH  ANALYSES  FOR  SOIL  AND  GROUNDWATER 
SITE  NO.  6  -  165th  VEHICLE  MAINTENANCE  SPILL  AREA 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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values  taken  from  monitor  well  09-SB-05 

Concentrations  expressed  as  micrograms  per  liter  (ug/l)  for  water  samples  or  micrograms 
per  kilograms  (ug/kg)  for  soil  samples 

Concentration  for  TPH  expressed  as  milligrams  per  liter  (mg/I)  for  water  samples  and  milligrams 
(mg/kg)  for  soil  samples _ _ 


TABLE  3-7 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  SAMPLE  ANALYSES  FOR  SOIL  AND  GROUNDWATER 
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Antimony  and  Thallium  were  analyzed  for,  but  neither  was  detected 

Concentrations  expressed  as  milligrams  per  liter  (mg/I)  for  water  samples  and  milligrams  per  kilogram  (mg/kg)  tor  soli  samples. 
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3.5.4  SUMMARY 


It  appears  that  unrecovered  fuel  may  have  degraded  into  unidentifiable  compounds. 
These  compounds  are  not  specifically  targeted  by  standard  tests  (as  indicated  by  the 
lack  of  positive  detection  in  the  VOC  and  PAH  scan)  but  yield  positive  results  in  a 
more  non-specific  test  such  as  TPH.  No  physical  evidence  of  residual  contamination 
or  vegetative  stress  was  detected.  The  combination  of  the  shallow  water  table,  the 
orgamc  soils,  and  biological  activity  has  probably  metabolized  or  degraded  the  fuel  in 
the  years  since  it  was  released. 


3.6  SITE  NO.  7-165TH  VEHICLE  MAINTENANCE  WASHRACK 
3.6.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

The  165  th  Vehicle  Maintenance  Facility  is  in  a  relatively  flat  and  low-lying  area.  The 
entire  facility  appears  to  be  built  on  a  filled  area  that  is  approximately  2  to  3  feet 
above  the  natural  grade.  The  grassy  area  north  of  the  washrack  area  is  in  a  slight 
swale  created  by  the  filled  areas  of  Headquarters  Road,  to  the  east,  and  the  Main¬ 
tenance  Facility,  to  the  south.  Grotmd  elevations  at  the  facility  tapered  gradually  to 
the  northeast  and  ranged  from  approximately  26  feet  NGVD  at  the  washrack  to 
23  feet  NGVD  at  the  point  of  discharge  into  the  ditch. 

Stormwater  at  this  site  is  collected  from  across  the  pavement  of  the  165th  Vehicle 
Maintenance  Facility  and  is  channeled  into  a  small  ditch  on  the  northeast  side  of  the 
facility  or  runs  overland  directly  into  the  drainage  ditch.  In  this  maimer,  grease  and 
gasoline  may  come  into  contact  with  the  soils  surrounding  the  maintenance  site  or  be 
discharged  into  the  drainage  ditch. 

Two  soil  profiles  were  performed  to  classify  the  subsurface  soils.  These  profiles 
included  a  soil  boring  (07-SB-02)  and  a  well  boring  (07-WB-01)  installed  in  the  grassy 
area  north  of  the  washrack.  The  subsurface  conditions  at  this  site  appeared  consis¬ 
tent  between  the  two  borings,  with  a  layer  of  poorly  graded  surface  soils  that  thinned 
to  the  northeast  toward  the  drainage  ditch.  T^e  surficial  sand  layer  ranged  in  thick¬ 
ness  from  2  to  4  feet  and  was  identified  as  the  suspected  fill  section  near  the  wash- 
rack-  The  surface  soils  varied  from  dark  gray  to  grayish  brown  and  were  moderately 
dense. 

Below  the  surfoce  sands,  a  4-foot  sandy-clay  layer  was  identified  in  both  profiles.  The 
sandy  clay  was  below  the  water  table  and  dtffk  gray  in  color.  Its  composition  was 
dense,  and  it  exhibited  moderate  plasticity.  The  sandy  clay  appeared  uniform  in 
thickness.  Below  the  sandy  clay,  a  weU-graded  sand  was  encountered.  This  formation 
was  saturated  and  appear^  to  have  high  permeability.  The  sand,  which  was  medium 
to  dark  gray,  was  encountered  to  the  terminal  depth  in  both  borings. 
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Groundwater  elevations  at  Site  No.  7  were  measured  during  the  installation  of  a 
piezometer.  The  groundwater  surface  was  encoimtered  at  approximately  3  feet  bis. 

On  July  13,  1990,  water  levels  were  measured  in  the  surface  water  body  and  in  the 
newly  installed  piezometer  and  the  existing  monitor  wells  at  Site  No.  7.  These 
groundwater  measurements  were  combined  with  measurements  from  Site  No.  1  and 
Site  No.  6  to  estimate  the  groimdwater  flow  direction.  A  groundwater  gradient  of 
0.010  to  the  east-southeast  was  estimated. 

A  second  set  of  groundwater  measurements  was  obtained  on  October  3,  1990.  This 
set  included  the  surface  wrater  elevation  and  measurements  from  the  existing  monitor 
wells,  the  newly  instaUed  monitor  wells,  and  the  piezometers  at  Site  No.  1,  Site  No.  6, 
and  Site  No.  7.  The  measurements  collected  on  October  3,  1990,  confirmed  the  flow 
pattern,  but  described  it  with  slightly  greater  resolution.  A  gradient  of  0.011  to  the 
east-southeast  was  estimated  using  these  data.  Groundwater  contours  projected  using 
the  data  collected  on  October  3,  1990,  are  presented  in  Figure  3-9. 

One  slug  test  was  performed  at  Site  No.  7  in  Monitor  Well  07-MW-01.  The  test 
yielded  a  hydraulic  conductivity  value  of  about  8.54  x  10'^  cm/s.  This  value  is  mod¬ 
erately  high  for  clean  sands  and  probably  represents  the  properties  of  the  lower  sand 
unit  This  value  is  typical  for  this  material  based  on  visual  observations  of  the  soil 
samples. 

Using  the  projected  groundwater  gradient  of  0.010,  the  estimated  hydraulic 
conductivity  of  8.54  x  10'^  cm/s,  and  an  assumed  porosity  value  of  0.40,  an  average 
groundwater  flow  velocity  of  0.67  ^  was  estimated. 

3,6^  n£LD-SCR£ENING  RESULTS 

Field  screening  was  performed  with  eut  SOV  survey  and  during  installation  of  the  soil 
borings.  An  SOV  survey  consisting  of  12  sampling  points  was  performed  in  the  grassy 
area  north  of  the  washrack.  Figure  2-5  shows  the  location  of  the  field-screening 
sampling  points.  This  area  was  selected  for  to  identify  contamination  remaining  from 
runoff  ^m  the  washrack  area  or  to  detect  remnants  of  the  reported  spill. 

The  SOV  screening  indicated  three  points  with  elevated  concentrations  of  the  target 
compounds.  Two  of  these  points  (07-SG-05  and  07-SG-13)  were  in  the  wooded  area 
northeast  of  the  site,  and  one  point  (07-SG-10)  was  adjacent  to  the  oil-water  separa¬ 
tor.  In  several  other  samples,  trace  quantities  of  toluene  or  total  jgrlenes  were 
detected  at  concentrations  between  4  and  16  ppb. 

The  target  compounds  detected  in  the  samples  from  an  area  by  the  oil-water 
separator  appeared  to  be  attributable  to  onsite  discharges,  but  the  compounds 
detected  in  the  samples  from  the  two  points  northeast  of  the  site  may  not  be  attri¬ 
butable  to  Site  No.  7  because  of  the  distance  of  the  sampling  points  from  Site  No.  7. 
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To  further  screen  the  contaminated  area,  a  soil  boring  was  installed  near  Sampling 
Point  07-SG-10  in  the  vicinity  of  the  oil-water  separator.  The  boring  wzis  abandoned 
when  hNu  readings  in  excess  of  200  ppm  were  recorded  and  strong  fuel  odors  were 
detected.  A  second  boring  was  installed  downgradient  of  the  observed  contamination. 
Soil  Boring  07-SB-02  was  screened  ming  an  hNu,  and  total  volatile  compoimds  were 
detected  at  about  4  ppm.  Samples  from  Soil  Boring  07-SB-02  were  also  collected  for 
field  screening  using  Ae  gas  chromatograph.  The  results  indicated  low  organic 
concentrations. 

Field  screening  at  Site  No.  7  provided  useful  information  which  assisted  the  site 
investigation.  The  SOV  survey  effectivefy  established  an  area  of  elevated  contamina¬ 
tion  aroimd  point  07-SG-10  which  aided  in  the  placement  of  soil  borings.  Additional 
observations  made  during  the  field  scrreening  were  not  confirmed  with  laboratory 
analysis.  These  observations  made  during  field  screening  may  have  be  a  result  of 
organic  vapors  being  released  from  the  groimdwater  or  from  aircraft  exhaust  being 
emitted  approximately  100  yards  west  of  Site  No.  7. 

3,63  LABORATORY-ANALYSES  RESULTS 

Samples  for  laboratory  analyses  were  collected  from  Site  No.  7  from  four  locations. 
Sampling  consisted  of  two  soil  samples  from  Soil  Boring  07-SB-02,  one  groundwater 
sample  from  Monitor  Well  07-MW-01,  and  three  surface  water  samples  and  four  sedi¬ 
ment  samples  from  the  drainage  ditch.  These  locations  are  shown  in  Figure  3-10. 

The  samples  were  analyzed  for  VOCs,  PAH  compounds,  and  TPH.  The  results  of 
the  ana^es  are  shown  in  Table  3-8A  and  3-8B. 

Soil  samples  were  collected  from  Soil  Boring  07-SB-02  at  0-2  feet  bis  and  from 
4-6  feet  bis.  The  upper  soil  sample  indicated  a  trace  of  toluene  (2.8  pg/kg)  and  a 
slightly  elevated  level  of  TPH  compounds  (3.6  mg/kg).  In  the  lower  soil  sample, 
which  was  collected  from  the  clay  layer,  no  compoimds  were  detected  above  the 
method  detection  limits. 

The  monitor  well  installed  at  Site  No.  7  was  installed  upgradient  of  Soil 
Boring  07-SB-02,  slightly  closer  to  the  oil-water  separator.  The  analyses  of  the 
groundwater  sample  indicated  the  presence  of  xylenes,  naphthalene,  and  dichloro- 
methane.  Although  dichloromethane  may  be  a  laboratory  artifact,  the  detections 
indicate  some  low-level  fuel  contamination  downgradient  of  the  observed  gross 
contamination  in  the  soils. 

The  drainage  ditch  that  receives  the  washrack  discharge  was  also  sampled.  The 
analyses  of  three  surface  water  samples  collected  at  various  locations  along  the  ditch 
indicated  values  below  detection  liinits  in  each  sample  for  each  analyte.  The  analyses 
of  the  four  sediment  samples,  however,  detected  TPH  in  each  of  the  samples.  Con¬ 
centrations  of  TPH  ranged  from  3.4  to  658  mg/kg,  and  in  general,  decreased  with 
distance  from  the  discharge  point. 
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TABLE  3-8A 

SUMMARY  OF  VOC  PAH,  AND  TPH  ANALYSES  FOR  SOIL/SEDIMENT 
SITE  NO.  7  -  165TH  VEHICLE  MAINTENANCE  WASHRACK 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 


3.6.4  SUMMARY 


The  field  screening  and  laboratory  analyses  of  samples  collected  from  Site  No.  7 
indicated  an  area  of  soil  contamination,  downgradient  of  the  oil-water  separator,  that 
may  have  contributed  to  groundwater  contamination.  The  source  of  this  contamina¬ 
tion  could  be  the  oil-water  separator,  surface  runoff,  or  the  buried  gasoline  tank. 

Drainage  from  Site  No.  7  has  probabty  also  contributed  to  the  contamination  of  the 
drainage  ditch  north  of  the  site.  In  the  drainage  ditch,  TPH  was  detected  in  the 
sediments  at  concentrations  up  to  658  mg/kg.  The  source  of  this  contamination 
appears  to  be  direct  discharge  from  the  washrack;  however,  an  upstream  or  back¬ 
ground  sample  was  not  obtained  to  confirm  the  source  of  the  TPH  contamination. 
Use  of  the  oil-water  separator  could  impact  the  quality  cf  the  ditch  yielding 
significant^  different  results  than  those  presented  here. 


3.7  SITE  NO.  8~OLD  165TH  AIRCRAFT  WASHRACK 

3.7.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

Most  of  the  site  is  on  a  filled  section  of  the  Savannah  International  Airport.  The 
parking  ramp  appears  to  be  approximately  6  feet  above  the  natural  grade  at  an 
elevation  of  approximately  42  feet  NGVD.  From  the  edge  of  the  paved  ramp,  there 
is  an  abrupt  decline  of  6  to  10  feet  to  the  south  and  the  east 

The  site’s  pavement  drains  to  the  southeast  and  is  collected  by  a  series  of  stormwater 
drains.  The  drains  merge  into  a  central  collection  line  that  ultimately  discharges  into 
the  drainage  ditch.  Although  there  is  a  curb  on  the  eastern  edge  of  the  pavement, 
surface  water  probably  runs  off  the  southern  edge  and  percolates  into  the  surrounding 
soils. 

The  drainage  ditch  that  parallels  the  eastern  site  boundary  is  relatively  large  and 
receives  stirface  water  drainage  from  the  surrounding  pavements  and  roadways.  The 
ditch  was  observed  intercepting  groundwater  flow  through  "seeps"  entering  the  ditch. 
The  ditch  ranges  from  6  to  10  feet  in  width  and  from  6  inches  to  2  feet  in  depth.  A 
slow  and  constant  flow  was  observed  in  the  ditch,  although  local  velocities  varied  with 
the  cross  sectional  area  of  the  ditch.  The  drainage  ditch  continues  to  flow  to  the 
southeast  as  it  leaves  the  base  and  eventually  discharges  into  Pipemakers  Canal, 
approximately  1  mile  from  the  site. 

Soil  profiles  were  prepared  during  the  installation  of  three  soil  borings  and  four  weU 
borings.  Under  the  pavement  at  Site  No.  8,  there  is  approximately  6  feet  of  fill 
material.  This  material  is  a  poorly  graded  sand  that  ranges  in  color  from  dark  brown 
to  light  brownish  gray.  The  material  is  very  dense  and  in  areas  contains  substantial 
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quantities  of  pine  roots.  Below  the  fill  layer,  there  is  a  layer  of  poorty  graded  sands 
to  approximately  11  feet  bis.  The  sands  are  medium  to  dark  brown  and  fairly  loose. 
Along  the  southern  edge  of  the  pavement,  organic  sands  were  encountered  between 
10  and  12  bis.  In  the  center  of  the  ramp  area,  a  light  brown  sandy  clay  was 
encountered  to  approximately  16  feet  bis. 

In  the  areas  surrounding  Site  No.  8,  a  poorty  graded  clean  sand  was  encountered  to 
approximately  6  feet  bis.  The  surficial  sands  ranged  in  color  from  gray  to  dark 
brown.  Below  this  layer,  a  clayey  sand  with  silty  sand  was  encountered.  This  layer 
was  present  at  the  approximate  location  of  the  groundwater  surface.  This  material 
ranged  in  color  from  grayish  brown  to  dark  gray  and  had  varying  degrees  of  plasticity, 
silt  content,  and  seams  of  sand.  At  10  to  12  feet  bis,  a  well-graded  sand  layer  was 
encountered.  This  sand  appeared  highly  permeable,  very  dense,  and  ranged  in  color 
from  dark  gravish  brown  to  light  brownish  gray. 

The  groundwater  surface  across  the  site  followed  the  topography  and  ranged  from  4 
to  11  feet  bis.  On  July  13,  1990,  a  surface  water  elevation  was  measured  at  Site  No.  8 
and  groundwater  measurements  were  taken  at  three  piezometers  installed  at  Site 
No.  10,  approximatety  200  yards  northwest.  An  average  gradient  of  0.019  feet  per 
foot  to  the  east-northeast  was  estimated. 

A  second  set  of  groundwater  measurements  was  collected  on  October  3,  1990.  This 
data  set  consisted  of  measurements  from  the  piezometers  at  Site  No.  10,  the  surface 
water  elevations  at  Site  No.  8,  and  5  monitor  wells  installed  at  Site  No.  8  and  Site 
No.  10.  Figure  3-11  shows  the  contours  produced  using  the  data  collected  on 
October  3,  1990.  This  figure  basically  confirms  the  original  contour  patterns,  but 
depicts  them  with  a  higher  degree  of  resolution  around  the  ditch.  From  these 
contours,  an  average  gradient  of  0.04  feet  per  foot  to  the  north-northwest  was 
estimated. 

One  slug  test  was  performed  at  Site  No.  8  in  Monitor  Well  08-MW-03.  This  test 
yielded  a  value  of  approximately  19.22  ^d  (6.78  x  10'^  cm/s)  for  hydraulic  conductiv¬ 
ity.  This  value  appears  consistent  with  other  values  across  the  base  and  with  visual 
observations  made  during  the  soil  profiles. 

Using  the  projected  flow  gradient  of  0.04,  the  estimated  hydraulic  conductivity  of 
19.22  fpd  (6.78  x  10'^  cm/s),  and  an  assumed  porosity  value  of  0.40,  an  average 
groundwater  flow  velocity  of  1.92  fpd  across  the  site  was  estimated.  This  value  is  very 
high  and  may  only  be  applicable  in  isolated  areas. 

3.7.2  FIELD-SCREENING  RESULTS 

Field-screening  activities  at  this  site  consisted  of  conducting  an  SOV  survey  and 
screening  soil  samples  collected  during  the  instaUation  of  three  soil  borings.  The  SOV 
survey  sampled  25  points,  plus  3  duplicates,  around  the  perimeter  of  Site  No.  8.  The 
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survey  concentrated  on  the  grassy  areas  east  and  south  of  the  pavement.  The  loca¬ 
tions  of  these  sampling  points  are  shown  in  Figure  2-6.  Of  these  sampling  points, 
nine  points  indicated  elevated  levels  of  the  five  target  compounds.  These  points  were 
in  the  grassed  area  surrounding  the  pavement  and  the  area  between  the  pavement 
and  the  point  of  discharge  to  the  drainage  ditch. 

Following  the  SOV  surv^,  three  soil  borings  were  installed  near  accessible  areas. 

The  three  soil  borings  were  installed  near  SOV  Sampling  Points  08-SG-23,  08-SG-19, 
and  08-SG-13.  Two  samples  were  collected  at  each  soil  boring  for  head-space  analy¬ 
sis  using  the  field  gas  chromatograph.  The  first  soil  sample  was  collected  firom 
ground  surface  to  2  feet  bis,  and  the  second  sample  was  collected  near  the  soil/ 
groimdwater  interface.  The  field  screening  indicated  low  levels  of  the  target  com¬ 
pounds  at  Soil  Borings  08-SB-01  and  08-SB-02.  The  compounds  were  detected  in 
higher  concentrations  in  the  lower  soil  sample  from  Soil  Boring  08-SB-01  and  the 
upper  soil  sample  from  Soil  Boring  08-SB-02. 

Field  screening  using  SOV  techniques  proved  successful  at  Site  No.  8.  Not  only  did 
the  gas  chromatograph  indicate  the  presence  of  excessive  contamination  near  08-SB- 
03,  it  also  detected  trace  quantities  of  VOCs  near  the  locations  of  08-SB-01  and 
08-SB-02.  Confirmatory  sampling  of  the  three  boring  locations  verified  the  results  of 
the  SOV  investigation.  Although  SOV  indicated  the  presence  of  VOC  target  com¬ 
pounds,  it  overestimated  the  concentrations  of  the  contaminants  actually  present  in 
the  soil.  The  reason  for  this  overestimation  may  be  the  migration  of  soil  vapors  fi'om 
areas  of  very  high  concentrations  or  contributions  from  background  air  quality. 

3.7 J  LABORATORY-ANALYSES  RESULTS 

Laboratory  analyses  were  performed  on  soil  samples  collected  firom  the  three  soil 
borings,  four  groundwater  samples  collected  fi'om  the  monitor  wells,  four  surface 
water  samples  collected  from  the  drainage  ditch,  and  six  sediment  samples  collected 
firom  the  soils  at  the  base  of  the  drainage  ditch.  Figure  3-12  shows  the  locations  of 
these  samples.  These  samples  were  analyzed  for  VOCs,  PAH  compoimds,  TPH,  and 
priority  pollutant  metals.  Tables  3-9A,  3-9B,  3-lOA,  3-lOB,  3-llA,  and  3-llB  show 
the  analytical  results.  Monitor  Well  08-MW-02  was  installed  upgradient  of  the  site. 

The  analyses  of  the  soil  samples  detected  a  variety  of  volatile  compounds.  The 
analysis  of  each  of  the  samples  confirmed  the  volatile  contamination  observed  during 
the  field  screening.  1,1,1-Trichloroethane,  trichloroethene,  1,1,2-trichloroethane, 
1,4-dichlorobenzene,  1,2-dichlorobenzene,  and  toluene  were  detected  in  concentra¬ 
tions  ranging  from  1.4  pg/kg  to  5.6  pg/kg.  Samples  coUected  from  Soil  Boring  08-SB- 
01  had  the  highest  levels  as  anticipated  from  the  field  screening  task;  however,  some 
contamination  was  observed  in  samples  fiom  the  other  two  soil  borings.  TPH  com¬ 
pounds  were  also  detected  at  elevated  concentrations  in  the  upper  soil  samples  col¬ 
lected  fiom  Soil  Borings  08-SB-02  and  08-SB-03.  Chromium,  lead,  mercury,  nickel, 
and  zinc  were  detected  above  the  detection  limits. 
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FLUOR-THENE  110 
TPH  64.6 
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®  MONITOR  mj.  (MW)  FIGURE  3-12 

•  SEDIMENT  SAMPLE  (SS)  SITE  NO.  8 

♦  SURFACE  WATER  SAMPLE  (sw)  OLD  165th  AIRCRAFT  WASHRACK 

m  STORM  DRAIN  INTAKE  CONRRMATORY  SAMPLE  ORGANIC  RESULTS 
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SAVANNAH,  GEORGIA 
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*  -  Background  soil  values  taken  from  soil  boring  09-SB-01  (0-2'  bis) 
Concentrations  expressed  as  micrograms  per  kilogram  (ug/kg) _ 


TABLE  3-9B 

SUMMARY  OF  VOC  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  8  -  OLD  165TH  AIRCRAFT  WASHRACK 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 


NA  B  Not  available  or  applicable 

*  B  Background  grounowater  values  taken  from  monitor  well  09-MW-05 
Concentrations  expressed  as  micrograms  per  liter  (ug/l) _ 
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GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-10B 

SUMMARY  OF  PAH  AND  TPH  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  8  -  OLD  165TH  AIRCRAFT  WASHRACK 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 


tPH  -  Total  Petroleum  Hydrocarbon 

*  -  Background  groundwater  values  taken  from  monitor  well  09-MW-05 
Concentration  expressed  as  micrograms  per  liter  (ug/l)  except  for  TPH 
Concentration  (or  TPH  expressed  as  milligrams  per  liter  (mg/I)  lor  water  samples. 
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SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  SOIL/SEDIMENT 
SITE  NO.  8  -  OU)  165TH  AIRCRAFT  WASHRACK 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-1  IB 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  GROUND/SURFACE  WATER 
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Antimony  and  Thallium  were  analyzed  for,  but  neither  was  found  In  samples. 

Concentrations  expressed  as  milligrams  per  liter  (mg/I)  for  water  samples  and  milligrams  per  kilogram  (mg/kg)  for  soil  samples. 


Groundwater  samples  were  coUected  from  each  of  the  four  monitor  wells  at 
Site  No.  8.  In  the  sample  from  Monitor  Well  08-MW-01,  installed  near  Soil  Boring 
08-SB-01,  strong  chemical  odors  were  noted,  TCE  was  detected  at  69,000  jig/1,  and 
naphthalene  was  detected  at  2  pg/l.  Dichloromethane,  a  suspected  laboratory  artifact 
due  to  its  use  in  sample  extraction,  was  detected  at  1  pg/1  in  the  sample  from 
Monitor  WeU  08-MW-03.  AH  other  VOC  and  PAH  data  were  below  detection  limits. 
Monitor  Well  08-MW-02  installed  upgradient  of  the  site  did  not  contain  VOC  or 
PAH  contamination.  TPH  was  measured  at  14.8  mg/1  in  the  sample  from  Monitor 
Well  08-MW-01,  and  between  0.07  and  0.08  in  the  samples  from  the  other  three 
wells.  Arsenic,  beryllium,  cadmium,  chromium,  copper,  lead,  merciuy,  and  zinc  were 
measured  above  the  detection  limits  in  the  groundwater  samples.  Lead  was  measured 
in  the  unfiltered  sample  from  Monitor  Well  08-MW-01  at  0.108  mg/1,  but  was  less 
than  0.002  mg/1  in  the  filtered  sample. 

In  the  surfoce  water  samples  collected  from  the  drainage  ditch,  TCE  was  detected  at 

4.4  pg/1  in  the  sample  collected  at  the  drainage  ditch  discharge  point  (08-SW-04). 
Beryllium,  cadmium,  chromium,  copper,  lead,  and  zinc  were  measured  above  the  de¬ 
tection  liimts  in  the  surface  water  sample.  Lead  was  measured  at  0.005  mg/1  in  the 
unfiltered  sample,  but  was  0.002  mg/1  in  the  filtered  sample. 

In  sediment  samples  collected  from  the  base  of  the  drainage  ditch,  a  variety  of  VOCs, 
PAH  compounds,  and  metals  were  detected  above  detection  limits.  The  sample  col¬ 
lected  adjacent  to  the  point  of  discharge  contained  the  hipest  levels,  with  the  levels 
decreasing  with  distance  from  this  point. 

3.7.4  SUMMARY 

It  appears  there  are  several  areas  of  contamination  at  this  site.  Within  the  drainage 
ditch,  surface  water  had  a  low  level  of  TC^;  however,  this  situation  could  change 
quickly  depending  on  the  activities  at  the  washrack.  Sediment  samples  from  several 
locations  along  the  ditch  showed  elevated  levels  of  VOCs,  PAH  compounds,  and 
metals.  Groundwater  and  soil  around  Site  No.  8  also  appeared  to  be  influenced  by 
previous  site  uses.  Grroundwater  in  the  vicinity  of  the  drainage  ditch  discharge  had  a 
confirmed  TCE  value  of  69,000  pgA.  Additional^,  surface  soil  contamination  was 
detected  in  samples  from  the  south  side  of  the  ramp  pavement  and  near  the  point  of 
discharge  into  the  drainage  ditch. 


3.8  SITE  NO.  9»165th  CURRENT  FIRE  TRAINING  AREA 
3.8.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

Site  No.  9  is  a  level  area  covered  almost  entirely  by  maintained  grass.  A  perimeter 
taxiway  and  abandoned  aircraft  parking  facilities  are  to  the  north,  west,  and  south  of 
the  site;  however,  these  facilities  represent  a  relativefy  small  percentage  of  the  land 
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area.  There  is  a  natural  grotmd-surface  slope  to  the  east  across  the  site.  Ground 
surface  elevations  ranged  from  a  high  of  approximately  22  feet  NGVD  to  20  feet 
NGVD.  Several  natural  and  constructed  features  interrupt  this  natural  grade,  includ¬ 
ing  a  swale  and  a  drainage  pipe  north  of  the  site  and  a  stormwater  retention  pond  to 
the  southeast. 

Stormwater  flows  into  the  area  from  the  southeast  quadrant  of  the  airport  property. 

A  drainage  divide  to  the  northeast  of  the  Fire  Training  Area  causes  surface  runoff  to 
enter  the  swale  or  the  stormwater  retention  pond.  Water  that  enters  the  pond  evap¬ 
orates  or  percolates,  and  water  that  enters  the  swale  is  transported  by  a  concrete 
drainage  pipe  into  a  ditch.  The  drainage  ditch  runs  southwest  approximately  700  feet 
and  then  discharges  into  Pipemakers  Gana], 

Soil  profiles  were  prepared  from  soil  and  well  borings  at  the  site.  TTie  lithology  of  the 
Fire  Training  Area  showed  some  uniformity,  but  some  areas  have  been  modified 
construction  activities.  In  the  areas  surrounding  the  site,  there  were  fairfy  uniform 
surface  soils.  These  soils  were  grayish  brown  silty  fine  sands  that  may  contain  some 
clay.  The  surface  soils  were  dense  and  may  become  very  hard  during  dry  periods. 
Throughout  this  area,  surface  orgam'cs  were  present;  however,  no  substantial  roots 
were  located.  Below  the  surface  sands,  there  was  a  layer  of  orange  and  gray  mottled 
fine  sand.  This  material  ranged  from  medium  dense  to  dense  and  extended  to  ap¬ 
proximately  2  to  7  feet  bis.  This  layer  appeared  to  be  thickest  on  the  south  side  of 
the  Fire  Training  Area  and  become  thinner  as  it  dipped  to  the  east  and  north. 

North  of  the  Fire  Training  Area  was  a  dark  gray  to  pale  brown  fine  sand.  This 
material  appeared  to  be  fill  used  to  backfill  the  excavation  around  the  drainage  pipe 
and  to  create  the  grading  around  the  swale.  The  materia]  was  a  clean  fine  sand  that 
ranged  in  density  from  medium  dense  to  dense  and  extended  to  approximately 
4  feet  bis.  A  li^t  gray  clayey  sand  was  below  the  fill  material.  This  sand  was 
medium  dense  and  may  demonstrate  some  plasticity.  The  clayey  sand  layer,  which 
was  encountered  from  a  depth  of  approximately  3  feet  to  8  feet  bis,  contained  the 
groundwater  surface  in  most  locations. 

Undertying  the  entire  site  was  a  clean  fine  sand.  Although  this  material  was 
predominantly  gray,  it  exhibited  hues  ranging  from  light  yellow  to  light  blue.  The 
material  ranged  from  loose  to  medium  dense  and  in  most  locations  extended  to 
6  feet  bis,  dipping  slightly  to  the  north. 

The  groimdwater  surface  at  this  site  was  relativety  near  the  surface  and  ranged  from 
approximatety  3  to  8  feet  bis.  On  July  13,  1990,  groimdwater  elevations  were  col¬ 
lected  from  three  piezometers  and  two  surface  water  bodies  at  the  site.  A  ground- 
water  surface  gradient  of  approximatety  0.0067  feet  per  foot  to  the  west-southwest 
was  estimated. 

On  October  3,  1990,  a  second  set  of  water  level  measurements  was  collected  from 
five  newly  installed  monitor  weUs,  the  three  piezometers,  and  the  two  surface  water 
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bodies.  These  measurements  were  used  to  project  the  groundwater  contours  shown 
in  Figure  3-13.  The  measurements  collected  on  October  3,  1990,  confirmed  the  basic 
flow  direction  projected  on  Jufy  13,  1990,  and  confirmed  the  previously  estimated 
gradient  of  0.0067  feet  per  foot. 

One  slug  test  was  performed  at  Site  No.  9  in  Monitor  Well  09-MW-04.  The  slug  test 
yielded  a  value  of  approximate^  1.82  x  10'^  cm/s  for  hydraulic  conductivity.  This 
value  may  be  more  indicative  of  the  gravel  pack  surrounding  the  monitor  well  rather 
than  of  the  natural  soils.  Because  of  the  apparent  error  in  the  measmed  hydraulic 
conductivity  value,  it  may  be  more  accurate  to  assume  a  value  of  14.17  fpd  (5  x 
10*^  cm/s),  which  is  similar  to  that  observed  at  other  sites.  This  value  is  also  more 
compatible  with  the  observed  soil  conditions.  Using  a  groundwater  gradient  of 
0.0067,  a  hydraulic  conductivity  value  of  14.17  ^d,  and  an  assumed  porosity  value  of 
0.40,  an  average  groundwater  flow  velocity  of  0.24  ^  to  the  east-southeast  was 
estimated. 

3.8.2  FIELD-SCREENING  RESULTS 

Field  screening  activities  at  Site  No.  9  consisted  of  a  30-point  SOV  survey  and 
screening  of  samples  collected  from  five  soil  borings  installed  to  the  approximate 
depth  of  the  groundwater  surface.  An  SOV  survey  was  performed  around  the  peri¬ 
meter  of  the  Fire  Training  Area.  Sampling  points  were  chosen  somewhat  at  random 
around  the  site  with  a  slightly  greater  mnnber  of  sampling  points  selected  near  the 
oil-water  separator  and  swale  areas.  Because  standing  water  made  SOV  sampling 
impossible  in  the  area  northeast  of  the  swale,  hand-auger  borings  were  performed  to 
collect  soil  samples  for  head-space  analysis.  Figure  2-7  shows  the  locations  of  the 
field  screening  samples. 

In  the  SOV  survey,  three  detections  were  observed  in  Sampling  Points  09-SG-02, 
09-SG-08  (duplicated  by  09-SG-09),  and  09-SG-10.  These  points  are  near  the  swale 
and  the  oil-water  separator,  which  receive  drainage  from  the  Fire  Training  Area. 

Near  the  oil-water  separator,  toluene,  ethyl  benzene,  and  total  jtylenes  were  detected. 
Sampling  Point  09-SG-10  contained  the  highest  concentrations  of  each  compound.  In 
three  other  sampling  points  (09-SG-06,  09-SG-12,  and  09-SG-18),  trace  quantities  of 
the  target  compounds  were  detected.  In  the  head-space  and  gas-  chromatograph 
analyses  of  the  samples  from  the  fom  hand-auger  borings,  including  one  duplicate 
sample,  some  levels  of  the  target  compounds  were  detected. 

Five  soil  borings  were  performed  around  the  perimeter  of  the  Fire  Training  Area  and 
near  the  swale.  Two  samples  from  each  boring,  one  from  near  the  ground  surface 
and  one  from  the  soil-groimdwater  interface,  were  collected  and  analyzed  using  the 
gas  chromatograph  and  head-space  techniques.  Samples  were  not  coUected  at  Soil 
Boring  09-SB-04  because  of  apparent  excessive  contamination.  At  this  boring,  field 
screening  using  an  hNu  indicated  levels  of  total  volatile  compoimds  at  approximately 
100  ppm.  The  screening  of  each  of  the  soil  samples  detected  trichloroethene,  and 
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toluene  was  detected  in  all  samples  but  the  deep  soil  sample  collected  from  Soil 
Boring  09-SB-03.  Most  of  the  concentrations,  however,  were  low. 

SOV  at  Site  No.  9  also  met  with  limited  success.  Although  visible  contamination  was 
detected  and  confirmed  near  the  swale  and  oil  water  separator,  sampling  points  in 
most  areas  detected  low  concentrations  of  VCX!i.  The  reason  for  these  detections 
may  be  due  to  the  transmissivity  of  the  soils  and  the  migration  of  VOC  vapors.  How¬ 
ever,  the  detection  of  low  concentrations  in  such  a  wide  area  confused  the  investi¬ 
gation  and  failed  to  indicate  areas  which  were  actually  free  from  VOC  contamination. 

3.83  LABORATORY-ANALYSES  RESULTS 

Laboratory  analyses  were  performed  on  two  samples  from  each  of  the  four  soil 
borings,  five  groundwater  samples,  two  surface  water  samples,  and  one  sediment 
sample  collected  from  the  receiving  ditch.  The  locations  of  these  samples  and  sum¬ 
mary  of  results  are  shown  in  Figure  3-14.  Monitor  Well  09-MW-05  was  installed 
upgradient  of  Site  No.  9.  The  samples  were  analyzed  for  VOCs,  PAH  compounds, 
TTPH,  and  priority  pollutant  metals.  The  results  of  the  analyses  are  shown  in  Tables 
3-12A,  3-12B,  3-13A,  and  3-13B. 

Analytical  results  of  the  eight  soil  samples  indicated  that  onty  one  sample  (09-SB-05) 
contained  V<Xi  or  PAH  compounds  above  detection  levels.  However,  the  surface 
soil  samples  coUected  from  Soil  Borings  09-SB-01,  09-SB-03,  and  09-SB-05  each  con¬ 
tained  TTH  concentrations  ranging  from  2.4  to  14.1  mg/kg.  The  detection  of  TPH 
compounds  may  indicate  the  presence  of  unidentifiable  organic  substances  that 
resulted  from  the  decomposition  of  fuels  or  other  petroleiun  contamination. 

The  analyses  for  priority  pollutant  metals  indicated  that  several  of  soil  samples  also 
contained  elevated  levels  of  metals.  In  particular,  arsenic  was  detected  at  0.4  to 
4.0  mg/kg,  chromium  was  detected  at  4.2  to  16.3  mg/kg,  lead  was  detected  at  3.1  to 
7.2  mg/kg,  and  mercury  was  detected  at  0.02  to  0.03  mg/kg. 

In  groundwater  samples  collected  from  Monitor  Wells  09-MW-02,  09-MW-03,  and 
09-MW-04,  volatile  and  semivolatile  compounds  were  detected.  Monitor  Well 
09-MW-02,  located  next  to  the  oil-watar  separator,  appeared  to  contain  the  highest 
levels  of  the  analyzed  compounds.  Monitor  Wells  09-MW-01  and  09-MW-05  were  in¬ 
stalled  upgradient  to  the  north  and  east  of  the  Fire  Training  Area  and,  as  expected, 
samples  from  these  wells  did  not  indicate  the  presence  of  volatile  or  semivolatile 
compounds.  Concentrations  of  priority  pollutant  metals  were  also  elevated  in  samples 
from  Monitor  Wells  09-MW-02,  09-MW-03,  and  09-MW-04.  In  each  of  these  sam¬ 
ples,  beryllium,  chromium,  lead,  and  zinc  were  above  method  detection  limits.  Lead 
was  detected  at  0.013  mg/1  in  an  unfiltered  sample  from  Monitor  Well  09-MW-02,  but 
was  detected  at  less  than  0.002  mg/1  in  the  filtered  sample  from  the  same  well. 


3-58 


10010128DFB 


r—f  V® 


UJ  w  n 
tf)  ^ 

i  ^  ^ 
I  s  2 

®  t  3 

-So 

O  O  UJ 
(A  2  M 


< 

oi  <  z 

2i  g 

a  liJ 
ui  n: 
<  Q 

s|!§ 

cnco  o  u. 


□  @  •  *  ffl 


fjio^ 


22;5KooooQ 

Jill 


n  kS' 

lU 

B  §^ii 

2  ^gg| 


§  s 

y  § 

- 

5 


CD 


8 

1 

1 

a» 

o 

o 

1 

at 

o 

®*~K.  »~e<|C\j 

ci 

an 

|c 

S^§  25 


J 


?a> 


iOMin<on 

CM 

§  |s 

S*?? 

I  ^  I  I  IL 


IVNVO  SH3XVIi3dld 


ii 

li  §1 

Oiij  oui 
uo  oo 


£ 

u 

u  (/)  !*! 

2  UJ  Z  UJ 

d  5  S  5 
P  5^  2  < 

3  X  tn  X 

“  ->  d  ? 
^  <  5“  z 

fi  O  P  < 

P  »-  UJ  z 


UJ  z  XI 

2  UJ  ^  0- 

a  N  <  < 

S!i  s  f  i  ^ 

p  X  ep  ^  s  3 

2  UJ  Z  N  ^ 


3 


TABLE  3-12A 

SUMMARY  OF  VOC,  PAH.  AND  TPH  ANALYSES  FOR  SOlUSEDIMENT 
SITE  NO.  9  -  CURRENT  FIRE  TRAINING  AREA 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-1 2B 

SUMMARY  OF  VOC.  PAH.  AND  TPH  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  9  -  CURRENT  FIRE  TRAINING  AREA 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-1 3A 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  SOIL/SEDIMENT 
SITE  NO.  9  -  CURRENT  FIRE  TRAINING  AREA 
GEORGIA  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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TABLE  3-1 3B 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES  FOR  GROUND/SURFACE  WATER 
SITE  NO.  9  -  CURRENT  FIRE  TRAINING  AREA 
GEORGIA  NATIONAL  GUARD  BASE 


One  surface  water  sample  was  collected  from  the  discharge  ditch  and  from  the 
stormwater  retention  pond.  VOCs  and  PAH  compounds  were  below  detection  limits 
in  both  samples.  TPH  was  detected  at  0.38  mg/1  in  the  surface  water  sample  from  the 
drainage  ditch  (09-SW-02).  The  meteds  analyses  of  the  surface  water  samples  indi¬ 
cated  that  compounds  were  below  their  respective  detection  limits  with  the  exception 
of  beryllium,  which  was  detected  at  a  concentration  of  7  pg/1  in  the  sample  from  the 
stormwater  retention  pond  (09-SW-01). 

One  sediment  sample  was  also  collected  from  the  discharge  ditch.  In  this  sample, 
VOCs  and  PAH  compounds  were  below  detection  levels;  however,  TPH  was  detected 
at  67.9  mg/kg.  The  detection  of  TPH  compounds  indicates  that  other  unidentifiable 
compounds,  probably  hydrocarbon  compounds  produced  during  the  degradation  of 
the  fuels,  are  in  the  sediments.  The  metals  analysis  of  the  sediment  sample  indicated 
concentrations  of  arsenic,  chromium,  lead,  and  zinc  above  detection  limits. 

3.8.4  SUMMARY 

It  appears  there  are  several  areas  of  contamination  at  the  Fire  Training  Area.  The 
first  area  is  in  the  upper  soils  between  the  oil-water  separator  and  the  swale. 
Petroleum  based  contamination  was  visually  observed  in  combination  with  elevated 
field  photo-ionization  detector  (PID)  readings  in  the  sample  from  Soil  Boring  09-SB- 
04,  and  the  sample  from  Soil  Boring  09-SB-05  had  low  levels  of  volatile  compounds. 
The  source  of  this  contamination  appears  to  be  the  discharges  flowing  from  the  oil- 
water  separator  directly  into  the  sv^e.  The  source  may  also  be  a  possible  leak  or 
overflow  from  the  oil-water  separator. 

Groundwater  at  this  site  also  appears  to  have  been  affected  1^  the  activities  at  the 
Fire  Training  Area.  Elevated  levels  of  volatile  and  semivolatile  compounds  were 
detected  in  samples  from  Monitor  Wells  09-MW-02,  09-MW-03,  and  09-MW-04,  lo¬ 
cated  on  the  northwest  and  west  sides  of  the  Fire  Training  Area.  The  exact  source  of 
this  contamination  is  unknown;  however,  it  may  be  the  combined  result  of  a  breach  in 
the  liner  of  the  bum  pit  and  a  leak  in  the  oil-water  separator.  No  V(X^  or  PAH 
compoimds  were  detected  in  the  upgradient  weD  09-MW-05. 

Surface  water  at  this  site  does  not  appear  to  contain  target  compounds  above 
detection  limit.  The  pond,  located  southeast  of  the  Fire  Training  Area,  probably  does 
not  receive  runoff  from  the  bum  pit  area,  and  the  drainage  ditch  is  periodically 
flushed  with  stormwater.  The  samples  from  sediments  in  the  drainage  ditch  showed 
elevated  levels  of  TPH.  This  detection  probably  indicates  a  history  of  petroleum- 
compound  discharges,  which  degraded  into  non-target  organic  compoimds.  The  con¬ 
dition  of  the  drainage  ditch  could  change  significantly  if  a  discharge  from  the  oil-water 
separator  occurs. 
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3.9  SITE  NO.  10~BULK  CHEMICAL  STORAGE  AREA 


3.9.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

Site  No.  10  is  in  a  small  unpaved  parcel  of  land  surrounded  by  large  tracts  of 
pavement  The  area  is  very  flat  with  ground  surface  elevations  ranging  from  apprtnd- 
mately  17  to  19  feet  NGVD.  There  is  a  slight  depression  to  the  northeast  of  the 
facility.  Stormwater  runs  off  the  surrounding  pavement  and  is  collected  in  a  series  of 
drains  that  discharge  to  an  adjacent  ditch.  Stormwater  that  falls  directly  on  the 
unpaved  portion  of  the  site,  an  area  of  approximately  400  square  feet,  either  per¬ 
colates  into  the  groundwater  or  runs  off  onto  the  pavement,  depending  on  the  rainfall 
intensity. 

Subsiuiace  conditions  of  the  site  were  described  during  the  installation  of  Soil  Boring 
lO-SB-01  and  Well  Boring  lO-WB-01.  Soil  Boring  lO-SB-01  was  drilled  to  the  approx¬ 
imate  depth  of  the  groundwater  surface,  and  WeD  Boring  lO-WB-01  was  drilled  to 
18  feet,  the  approximate  depth  of  Monitor  Well  lO-MW-01.  In  general,  the  upper  4 
to  5  feet  of  the  areas  surroxmding  Site  No.  10  was  composed  of  fill  material.  These 
mottled  soils  ranged  in  color  from  tan  to  black.  The  fill  material  was  a  medium  dense 
fine  sand  that  contained  some  construction  debris,  i.e.,  bricks,  tile,  and  concrete. 

Below  the  pavement,  this  material  was  slight^  moist;  however,  below  the  pavement 
and  in  the  surrounding  area,  the  fill  was  substantially  above  the  groimdwater  surface. 

A  layer  of  clean  fine  sand  was  below  the  surface  fill  material.  This  material  was  tan 
to  yellowish  brown  and  medium  dense.  The  thickness  of  this  formation  varied 
between  2  to  4  feet  and  was  inclined  and  thickened  to  the  east.  This  material 
appeared  undisturbed  and  natural.  Below  the  native  sand  layer  was  a  very  dense, 
reddish  brown  cemented  fine  sand.  This  layer  is  referred  to  as  "hardpan"  and  has 
been  previously  documented  in  the  northeast  quadrant  of  the  Savannah  International 
Airport.  The  hardpan  layer  was  relative^  uniform  in  thickness,  approximately  2  feet, 
and  approximately  horizontal.  This  formation  was  identified  between  7  and  9.5  feet 
bis.  A  very  dense,  yellowish  brown  fine  sand  was  below  the  hardpan  layer.  This 
material  contained  the  groundwater  surface  and  was  observed  to  approximately 
14  feet  bis.  This  sand  layer  appeared  moderately  permeable  and  was  not  cemented. 

In  Well  Boring  lO-WB-01,  two  additional  formations  were  encountered.  These 
included  a  olive  gray  sancty  silt  layer  from  14  to  16  feet  bis  and  a  light  gray  fine  sand 
from  16  to  18  feet  bis.  The  sandy  sflt  layer  appeared  very  loose  and  relatively 
impermeable,  and  the  sand  layer  was  medium  dense  and  appeared  to  have  a  moder- 
atefy  high  permeability. 

The  groimdwater  surface  at  Site  No.  10  was  identified  in  the  yellowish  brown,  dense 
fine  sands  located  below  the  hardpan  layer.  In  aU  observations,  groimdwater  ranged 
from  9  to  12  feet  bis.  On  July  13,  1990,  water  level  measurements  were  collected 
from  three  piezometers  installed  around  Site  No.  10.  These  measurements  and  a 
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surface  water  elevation  from  Site  No.  8  were  used  to  estimate  the  direction  of 
groundwater  flow.  A  relatively  steep  groimdwater  surface  with  a  projected  gradient 
of  0.019  feet  per  foot  to  the  east-southeast  was  observed. 

A  second  set  of  measurements  was  collected  on  October  3,  1990,  to  confirm  the 
groundwater  flow  patterns.  The  measuring  points  included  the  piezometers  at  Site 
No.  10,  the  surface  water  elevation  from  Site  No.  8,  one  newly  installed  well  at  Site 
No.  10,  and  four  newfy  installed  wells  at  Site  No.  8.  These  measurements  were  used 
to  prepare  groundwater  contours  for  Site  No.  10,  which  are  shown  in  Figure  3-15. 

The  contours  indicate  a  gradient  of  approximately  0.019  feet  per  foot;  however,  the 
direction  of  groimdwater  flow,  as  compared  to  that  projected  form  the  Juty  13,  1990, 
data,  appears  to  have  shifted  slightly  to  the  east. 

One  slug  test  was  performed  at  Site  No.  10  in  Monitor  Well  lO-MW-01  on  October  1, 
1990.  The  test  yielded  a  value  of  7.12  fpd  (2.51  x  lO'^  cm/s)  for  hydraulic  conductiv¬ 
ity.  This  value  indicates  moderate  permeability  and  agrees  with  the  observed  soil 
conditions. 

Using  the  observed  groundwater  gradient  of  0  019,  the  measured  hydraulic  conductiv¬ 
ity  of  7.12  fpd,  and  an  estimated  value  for  porosity  of  0.40,  an  average  groundwater 
velocity  was  estimated  at  0.34  fpd.  Groundwater  flows  across  Site  No.  10  at  this 
approximate  velocity  and  intercepts  the  drainage  ditch  located  approximately 
100  yards  to  the  southeast 

3.9.2  FIELD-SCREENING  RESULTS 

Field-screening  activities  were  performed  at  Site  No.  10  to  identify  areas  of  excessive 
contamination.  The  activities  consisted  of  conducting  a  limited  SOV  survey  and 
screening  samples  fi-om  one  soil  boring. 

An  SOV  survey  consisting  of  five  points,  including  a  duplicate  sample,  was  performed 
in  the  impaved  portions  of  the  site  and  the  surrounding  areas.  Figure  2-8  shows  the 
location  of  field-screening  sampling  points.  The  surv^  indicated  the  presence  of 
volatile  compounds  in  the  area  of  the  bulk  chemical  storage  and  in  areas  to  the  south. 
Sampling  Points  lO-SG-05  and  lO-SG-06  were  within  the  chemical  storage  area.  The 
source  of  the  trichloroethene,  benzene,  and  xylenes  detected  in  the  samples  firom 
these  points  may  be  losses  firom  the  storage  drums.  The  lower  concentrations  of 
volatile  compounds  in  the  other  three  sampling  points  may  be  due  to  vapor  migration 
under  the  pavement  rather  than  from  a  larger  area  of  contamination. 

The  field  screening  at  Site  No.  10  provided  very  limited  information.  Although  VOC 
contamination  was  detected  (and  later  confirmed  in  the  actual  storage  area),  this 
information  could  have  been  provided  fi’om  observation  and  screening  using  a  FID  or 
PID.  In  the  areas  surroimding  the  storage  area,  low  concentrations  of  VOCs  were 
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also  detected.  These  detections  were  not  confirmed  and  probabfy  represent  vapor 
migration  under  the  pavement. 

At  sites  such  as  this,  SOV  surveys  may  be  a  useful  tool  to  identify  "hot  spots," 
however,  surface  pavements  will  contain  VOC  vapors  and  permit  them  to  travel  great 
distances.  A  simple  screening  using  a  FED  or  PJD  may  have  demonstrated  more 
useful  information  without  the  need  to  collect  samples  in  a  more  efBcient  manner. 

One  soil  boring  (lO-SB-01)  was  performed  near  the  drum  storage  area  at  the  site. 

The  boring  showed  surface  staining  and  had  strong  odors  to  approximately  18  inches 
bis.  Two  samples  were  collected  from  the  sofl  boring  at  2  feet  bis  and  near  the  soil- 
groimdwatei  interface  at  11  feet  bis.  The  samples  were  analyzed  using  the  field  gas 
chromatograph.  High  concentrations  of  trichloroethene  and  benzene  were  detected 
in  the  upper  and  lower  soil  samples,  and  some  total  j^lenes  were  detected  in  the 
lower  soil  sample.  The  anafysis  also  indicated  that  the  concentrations  of  trichlor¬ 
oethene  and  benzene  were  greater  in  the  upper  soil  sample,  which  was  visually 
stained. 

3.9 J  LABORATORY-ANALYSES  RESULTS 

laboratory  anafyses  were  performed  on  samples  collected  from  Soil  Boring  lO-SB-01 
and  from  Monitor  Well  lO-MW-01.  The  locations  of  these  samples  is  shown  in 
Fi^e  3-16.  These  samples  were  analyzed  for  VOCs,  PAH  compoimds,  TPH,  and 
priority  poUutant  metals.  The  results  of  the  analyses  are  shown  in  Tables  3-14  and 
3-15. 


Two  soil  samples  were  collected  from  the  soil  boring.  The  upper  soil  sample, 
collected  from  approximately  2  feet  bis,  had  very  low  concentrations  of  1,1,1 
trichloroethane,  trichloroethene,  and  toluene.  The  lower  soil  sample,  coUected  at  10 
to  11  feet  bis,  did  not  have  detectable  concentrations  of  volatile  compounds.  Chro¬ 
mium,  lead,  nickel,  and  zinc  were  above  the  detection  limits  in  both  of  the  samples. 

One  monitor  well  was  installed  and  sampled  downgradient  of  Site  No.  10.  The 
groundwater  sample  contained  several  volatile  compounds  including  trichloroethene 
and  benzene.  Beryllium,  chromium,  copper,  lead,  and  zinc  were  above  their  respec¬ 
tive  detection  limits  in  unfiltered  samples.  I^ad  was  detected  at  0.048  mg/1  in  the 
unfiltered  sample,  but  was  below  0.002  mg/1  in  the  filtered  sample. 

3.9.4  SUMMARY 

Contamination  was  detected  in  the  soils  and  groundwater  at  Site  No.  10.  Soil 
contamination  appears  to  be  isolated  to  the  areas  that  lie  directfy  under  the  drum 
storage  area.  Little  vertical  migration  in  the  soils  was  apparent  based  on  laboratory 
anafyses  of  the  deep  soil  sample.  A  grovmdwater  sample  collected  from  a  monitor 
well  located  downgradient  from  the  site  contained  several  volatile  compormds. 
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TABLE  3-14 

SUMMARY  OF  VOC,  PAH.  AND  TPH  ANALYSES 


Concentrations  expressed  as  micrograms  per  liter  (ug/l)  for  water  samples  or  micrograms  per  kilogram  (ug/kg)  for  soil  samples. 
Concentrations  for  TPH  expressed  as  milligrams  per  liter  (mg/I)  for  water  samples  and  milligrams  per  kilogram  (mg/kg)  for  soil  samples. 
*  o  Background  soil  values  taken  from  soil  boring  09-SB-01  (0-2'bls)  and 

background  groundwater  values  taken  from  monitor  well  09-MW-05 _ 


TABLE  3-15 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES 
SITE  NO  10  -  BULK  CHEMICAL  STORAGE  AREA 


Although  these  compounds  are  typically  found  in  solvents  stored  at  Site  No.  10,  the 
two  soil  samples  collected  at  Site  No.  10  did  not  reveal  hi^  levels  of  solvent  contam¬ 
ination.  Groundwater  contamination,  however,  has  been  confirmed  downgradient 
firom  the  site,  but  the  extent  of  the  contamination  has  not  been  identified. 

Local  lithology  and  groundwater  properties  were  adequately  defined  dining  this  phase 
of  the  investigation.  The  surfidal  soils  and  groundwater  gradient  were  defined  using 
data  from  two  soil  borings  and  three  piezometers.  However,  if  it  is  determined  that 
vertical  migration  of  contamination  has  occurred,  additional  information  may  be 
needed  to  describe  the  soil  types  and  properties  with  depth. 


3.10  SITE  NO.  ll-OLD  BURN  AREA 
3.10.1  TOPOGRAPHY  AND  HYDROGEOLOGY 

The  Old  Bum  Area  is  a  small  piece  of  undeveloped  property  south  of  the  Gul&tream 
Aerospace  manufacturing  facility  at  the  Savannah  International  Airport.  The  bum 
area  is  approximately  100  feet  square.  Maintained  grass  covers  the  surrounding 
areas;  however,  the  grass  within  the  bum  area  appears  to  show  moderate  vegetative 
stress.  The  site  is  relatively  flat  with  only  localized  undulations.  A  general  topo¬ 
graphic  gradient  dipping  to  the  north  was  apparent;  however,  surface  elevations 
across  the  site  ranged  from  onfy  45  to  46  feet  NGVD. 

Subsurface  soil  conditions  were  documented  during  the  instaUation  of  two  soil  borings 
and  three  well  borings.  In  general,  a  layer  of  loose  to  medium  dense  fine  sand 
extended  across  the  site  from  ground  surface  to  approximately  4  feet  bis.  This  mate¬ 
rial  was  dry  and  ranged  in  color  from  light  yellowish  brown  to  greenish  gray.  Below 
the  surficid  sands  was  a  dark  reddish  brown  fine  sand.  The  upper  part  of  this  mate¬ 
rial  was  weathered  and  relatively  loose.  The  weathered  portion,  typically  the  upper  1 
to  2  feet  of  the  formation  was  underlain  by  a  very  dense  cemented  sand.  This  forma¬ 
tion  is  referred  to  as  "hardpan"  and  appears  to  be  consistent  with  that  found  at  Site 
No.  10.  Hardpan  is  formed  from  mineral,  apparently  iron,  cementation  of  the  sand 
matrix.  The  resulting  material  is  very  hard  and  may  vary  in  permeability,  depending 
on  the  degree  of  cementation  and  gradation.  The  groundwater  surface  was  located 
within  the  hardpan  layer  in  each  of  the  five  soil  borings.  Below  the  hardpan  layer,  a 
clean  medium  to  dense  fine  sand  layer  was  encountered.  This  material  ranged  in 
color  from  yellowish  brown  to  gray  and  appeared  moderately  permeable.  The  base  of 
this  materi^  was  not  identified  during  this  investigation. 

The  groundwater  surface  at  Site  No.  11  was  relatively  deep  compared  to  the  rest  of 
the  Savannah  International  Airport  and  was  observed  at  between  7  and  10  feet  bis. 
Water  level  measurements  were  collected  fi-om  some  of  the  existing  wells  at  Site 
No.  11  on  July  13,  1990.  A  gradient  of  0.0055  feet  per  foot  to  the  north-northwest 
was  estimated. 
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Following  the  installation  of  three  monitor  wells  at  this  site,  a  second  set  of  water 
level  measurements  was  collected  on  October  3,  1990,  from  four  existing  wells  and 
three  new  wells  at  Site  No.  11.  Figure  3-17  shows  the  groundwater  contours  pro¬ 
jected  using  these  data.  These  contours  provide  a  more  refined  image  of  the  groimd- 
water  flow  pattern.  From  these  contours,  a  gradient  of  0.0065  feet  per  foot  to  the 
northwest  was  estimated. 

One  slug  test  was  performed  at  Site  No.  11  in  Monitor  Well  11-MW-Ol.  The  test 
yielded  a  value  of  2.41  x  10*^  cm/s  for  hydraulic  conductivity.  This  value  appears 
consistent  with  the  soil  types  observed  and  with  other  regionally  produced  values. 
Using  the  groundwater  gradient  of  0.0065,  the  estimated  hydraulic  conductivity  value 
of  2.41  X  10’^  cm/s,  and  an  assumed  porosity  value  of  0.40,  an  average  grotmdwater 
flow  velocity  of  0.11  fpd  to  the  northwest  was  estimated  for  the  site. 

3.10^  FIELD-SCREENING  RESULTS 

Field  screening  was  performed  at  Site  No.  11  during  a  30-point  SOV  survey  and  the 
installation  of  two  soil  borings.  The  SOV  survey  was  conducted  in  a  random  grid 
pattern  around  the  perimeter  of  the  bum  area.  Sampling  points  were  shifted  to  the 
west  based  on  screening  detections.  Figure  2-9  shows  the  locations  of  the  field 
screening  sampling  points.  The  SOV  survey  identified  toluene  at  a  concentration  of 
approximatety  100  ppb  in  virtually  every  soil  gas  sample.  This  detection  may  be 
backgroimd  for  the  entire  area,  a  residual  condition  based  on  the  use  of  the  bum 
area,  an  anomaly  of  the  field-screening  method  used  at  this  site  or  fugitive  vapors 
emanating  from  airport  activities. 

Of  the  SOV  points  with  positive  detection,  two  sample  points  (ll-SG-02  and 
ll-SG-25)  were  selected  to  be  screened  using  soil  borings  to  further  delineate  con¬ 
tamination.  Soil  Boring  11-SB-Ol  was  performed  in  the  location  of  Sample  Point 
ll-SG-02,  and  volatile  contamination  was  detected  at  approximately  50  ppm  using  an 
hNu.  Additionally,  two  samples  were  collected  for  head-space  ana^is  using  the  field 
gas  chromatograph.  No  target  compounds  were  detected  in  the  sample  collected 
from  ground  surface  to  approximately  2  feet  bis.  In  the  lower  soil  sample,  collected 
at  8  to  10  feet  bis,  each  of  the  five  target  compounds  was  detected.  A  soil  boring  was 
also  performed  in  the  location  of  Sampling  Point  ll-SG-25.  The  soil  stimples  col¬ 
lected  from  this  boring  did  not  produce  a  response  on  the  hNu  or  yield  detectable 
concentrations  on  the  gas  chromatograph. 

The  use  of  SOV  at  Site  No.  11  met  with  limited  success.  Although  the  SOV 
detections  lead  to  the  placement  of  the  soil  borings,  this  procedure  could  have  been 
performed  using  hand  augers  and  a  FID  or  PID.  False  detections  at  this  site  ap¬ 
peared  more  wide-spread  and  also  indicated  higher  concentrations  than  at  other  sites. 
Although  this  site  was  closest  to  active  air  traffic  (and  fugitive  exhaust  vapors),  it 
appears  that  conditions  at  this  site  were  not  conducive  to  a  SOV  surv^. 
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3.10J  LABORATORY-ANALYSES  RESULTS 


Laboratoiy  anatyses  were  performed  on  samples  collected  from  two  soil  borings,  one 
masting  well,  and  three  newfy  installed  wells  at  Site  No.  11.  The  locations  of  these 
samples  and  summary  of  results  are  shown  in  Figure  3-18.  These  samples  were 
analyzed  for  VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  The 
results  of  the  anafyses  are  shown  in  Tables  3-16  and  3-17. 

Two  soil  samples  were  collected  from  each  soil  boring.  The  first  was  coUected  from 
just  below  the  ground  surface,  and  the  second  was  coUected  from  the  approximate 
depth  of  the  soil  groundwater  interface.  The  analyses  indicated  the  presence  of  TPH 
and  PAH  compounds  in  the  samples  coUected  from  Soil  Boring  11-SB-Ol.  Toluene 
and  TPH  were  also  detected  in  the  upper  soil  sample  coUected  from  Soil  Boring 
ll-SB-02,  but  in  the  lower  soil  sample  no  organic  compounds  were  detected  above 
detection  Umits.  Chromium,  copper,  lead,  mercury,  nickel,  and  zinc  were  measured 
above  detection  Umits. 

Groundwater  samples  were  coUected  from  three  new  wells  and  one  existing  weU  at 
Site  No.  11.  Monitor  WeU  11-EW-B3  is  an  existing  weU  that  was  used  to  describe 
backgroimd  conditions.  In  the  sample  from  this  well,  no  organic  compounds  were 
detected  above  detection  limits.  Monitor  WeU  11-MW-Ol  was  instaUed  sUghtly  down- 
gradient  from  Soil  Boring  11-SB-lO.  Samples  from  this  weU  contained  VOCs,  PAH 
compoimds,  and  TPH.  Benzene  was  detected  at  36  pg/l,  toluene  at  39  ng/l,  and  total 
i^lenes  at  about  170  |ig/l.  In  samples  from  the  Monitor  WeUs  ll-MW-02  and 
ll-MW-03,  which  were  instaUed  downgradient  from  Monitor  WeU  11-MW-Ol,  no 
organic  compoimds,  except  dichloromethane,  were  detected  above  detection  limits. 
The  analyses  also  indicated  the  presence  of  several  metals  above  background  condi¬ 
tions.  Chromium,  copper,  lead,  mercury,  nickel,  silver,  and  zinc  were  aU  detected  at 
concentrations  above  Uiose  present  in  the  background  weU  (11-EW-B3).  Lead  was 
measured  in  the  unfiltered  sample  from  Monitor  WeU  at  0.112  mg/1,  but  was 
0.003  mg/1  in  the  filtered  sample  from  the  same  weU. 

3.10.4  SUMMARY 

Ten  SOV  sampling  points  with  positive  detections  outlined  the  borders  of  the  bum 
pit,  and  a  soil  boring  instaUed  within  the  bum  area  and  a  monitor  weU  instaUed 
downgradient  of  the  bum  area  confirmed  the  presence  of  organic  contaminants.  It 
appears  that  the  area  below  the  bum  pit  was  affected  by  bum  pit  activities. 

Contamination  was  present  in  upper  and  lower  soU  samples  from  Soil  Boring 
11-SB-Ol.  In  the  downgradient  soil  boring  (ll-SB-02),  only  the  upper  soU  sample 
contained  organic  contaminants.  SoU  contamination  consisted  primarily  of  PAH 
compoimds  and  TPH.  The  bum  area  has  not  been  used  since  1980,  and  the  volatile 
components  of  waste  fuel  may  have  evaporated  or  volatized.  In  addition,  the 
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TABLE  3-16 

SUMMARY  OF  VOC,  PAH.  AND  TPH  ANALYSES 
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TPH  ■  Total  Petroleum  Hydrocarbon 

Concentrations  expressed  In  micrograms  per  liter  (ug/l)  for  water  samples  or  micrograms  per  kilogram  (ug/kg)  for  soil  samples. 
Concentrations  for  TPH  expressed  as  milligrams  per  liter  (mg/I)  for  water  samples  or  milligrams  per  kilogram  (mg/kg)  for  soil  samples. 
*  -  Background  soil  values  taken  from  soil  boring  09-SB-01  (0-2’bls)  and 
background  groundwater  values  taken  from  monitor  well  09-MW-05 


TABLE  3-17 

SUMMARY  OF  PRIORITY  POLLUTANT  METAL  ANALYSES 
SITE  NO.  11  -  OLD  BURN  AREA 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
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contamination  detected  in  the  upper  soil  sample  collected  from  the  downgradient 
boring  may  be  the  result  of  surface  runoff. 

The  sample  from  the  monitor  well  installed  just  downgradient  of  the  bum  pit  had 
elevated  levels  of  VOCs,  PAH  compounds,  and  TPH.  Although  clean  background 
and  downgradient  weUs  were  established,  the  extent  and  dimensions  of  the  plume 
have  not  been  identified. 


3.11  BASEWIDE  HYDROGEOLOGY 

The  following  subsections  describe  GANGB’s  local  lithology,  surface  water  drainage, 
hydrogeologic  framework,  and  groundwater  flow  and  quality,  and  discuss  how  these 
factors  may  influence  the  migration  of  contaminants. 

3.11.1  LOCAL  LITHOLOGY 

Soils  underlying  GANGB  are  made  up  of  several  different  soil  groups.  The  OciUa, 
Ogeechee,  and  Chipley  complmces  mjike  up  the  majority  of  the  surficial  soils. 

The  OciUa  comply  soils  are  fine  grained  soils  with  moderate  permeability.  These 
soils  are  typicalty  found  in  relatively  flat  areas  around  the  base.  Site  No.  2,  Site 
No.  5,  and  Site  No.  8  are  reported^  underlain  by  Ocflla  complet  and  OciUa-Urban 
complex  soils  (SCS,  1974).  OciUa  complex  soils  are  further  characterized  by  con¬ 
taining  a  near  surface  water  table.  Typically,  the  groundwater  surface  wiU  be  located 
within  two  feet  of  land  surface.  The  soils  reportedly  retain  excess  water  and,  as  a 
result,  do  not  promote  certain  types  of  vegetation. 

The  Ogeechee  series  soils  are  fine  grained  soils  with  low  penneabUity.  This  group 
may  be  described  as  clayey  sands  and  reportedly  underhes  large  portions  of  GANGB. 
Ogeechee  soils  are  typically  found  in  low-lying  areas  and  in  drainage  ways.  Ogeechee 
soils  have  been  documented  around  Site  No.  9  and  Site  No.  11,  and  these  soils  are 
also  reported  in  isolated  locations  throughout  GANGB  (SCS,  1974). 

Chipley  fine  sands  are  perhaps  the  most  common  sofl  group  at  GANGB.  Chipley 
sous  are  fine  to  medium  fine  grained  soils  that  posses  high  permeabiUty  and  are  weU 
drained.  Chipley  soils  are  located  in  mc^t  of  the  topographically  high  regions  across 
the  base  and  have  been  documented  imderlying  Site  No.  1  and  Site  No.  10  (SCS, 
1974).  Chipley  fine  sands  were  typically  reported  as  poorly  graded  fine  sands  diuing 
SI  soil  borings  and  were  also  identified  at  Site  No.  9  and  Site  No.  11. 

Although  the  OciUa,  Ogeechee,  and  Chipley  soil  groups  have  been  the  groups  most 
frequently  dociimented  at  the  base,  these  soils  have  been  modified  in  some  locations. 
Extensive  construction,  excavation,  and  filling  has  rendered  these  soils  unidentifiable 
or  at  least  iveU  modified.  In  most  locations,  each  of  these  soil  groups  has  been 
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modified  with  Urban  Land  complex  (fill  material)  of  unidentifiable  classification. 
Ellabee  loamy  sand,  Wahee  Urban  Land  complex,  Pelham  loamy  sand.  Pooler  fine 
sandy  loam,  and  Craven  loamy  fine  sands  have  also  been  documented  throughout  the 
base  (Woolpert,  1990). 

The  ^ical  lithologic  profile  observed  during  an  SI  soil  boring  included  three  soil 
groups.  Surficial  sands  were  located  in  each  of  the  borings  performed.  The  sands 
vari^  in  depth  from  2  to  more  than  18  feet  bis.  The  depth  of  the  sands  was  some¬ 
what  dependent  upon  topographic  elevation,  the  sands  but  did  not  follow  any 
identifiable  bedding  patterns.  The  surficial  sands  were  poorty  graded,  fine  to  very 
fine,  and  ranged  in  color  firom  light  gray  to  black.  Varying  amounts  of  silty  materials 
and  organics  were  also  identified  in  discrete  locations. 

Below  the  surficial  sands,  a  clayey  sand  layer  was  encountered.  In  most  locations,  this 
unit  was  moderatety  dense,  demonstrated  moderate^  low  permeability,  and  contained 
the  groundwater  surface.  These  soils  ranged  in  color  fi’om  gold  and  red  to  gray  and 
tan.  Often,  several  colors  were  marbled  together  produdng  a  somewhat  difficult 
description. 

In  the  northeast  quadrant  of  GANGB,  a  very  dense  layer  of  cemented  sands  were 
consistently  encountered.  These  soils  were  identified  at  Site  No.  10  and  Site  No.  11 
at  depths  of  approximately  12  feet  bis.  The  cemented  sands  are  referred  to  as  hard- 
pan  and  are  the  results  of  ferroxis  cementation.  In  most  locations,  this  material 
exceeded  "refusal"  during  Standard  Penetration  Test  sampling. 

Below  the  clayey-sand  or  hardpan  layers,  a  second  layer  of  sand  was  typically 
encountered.  This  unit  appeared  slightly  coarser  and  more  permeable  than  the  surfi¬ 
cial  sands,  and  ranged  in  color  from  tan  to  gray.  In  all  locations,  these  soils  were 
saturated. 

Although  this  is  a  typical  sofl  profile,  great  variance  was  encoimtered  across  GANGB. 
Very  fat  clays  were  encountered  at  the  discharge  point  at  Site  No.  1,  organic  sands 
were  identified  at  Site  No.  6  and  Site  No.  8,  and  silty  fine  sands  were  identified  at 
Site  No.  9  and  Site  No.  10. 

3.11.2  SURFACE  WATER  DRAINAGE 

GANGB  is  located  within  the  drainage  basin  of  the  Savannah  River.  Stormwater 
falling  on  the  base  is  collected  through  a  series  of  swales,  ditches,  and  canals  and  is 
discharged  into  a  local  tributary  of  the  Savannah  River  called  the  Pipemakers  Canal. 
The  Pipemakers  Canal  is  approximately  12  miles  long  and  flows  around  the  southwest 
and  southeast  perimeter  of  GANGB  and  discharges  into  the  Savannah  River  at  a 
point  approximately  5  miles  northeast  of  the  GANGB.  Along  its  path  around  the  air¬ 
port,  the  canal  is  intersected  by  a  series  of  drainage  ditches,  which  channel  storm¬ 
water  off  the  site.  These  drainage  ditches  vary  in  width  and  depth  with  season  and 
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precipitation.  Some  exceeded  8  feet  in  width  and  2  feet  in  depth  during  low  flow 
conditions. 

The  main  drainage  ditches  are  networked  to  GANGS  and  the  Savannah  International 
Airport  by  a  series  of  smaller  ditches  and  culverts.  The  principal  purpose  of  these 
sm^er  ditches  is  to  channel  stormwater  off  the  runways  and  out  of  the  developed 
areas.  Drainage  ditches  are  in  greatest  concentration  in  the  southeast  and  southwest 
quadrants  of  GANGS. 

Of  the  nine  sites  investigated  during  the  SI,  five  (Site  No.  1,  Site  No,  2,  Site  No,  7, 

Site  No.  8,  and  Site  No.  9)  are  influenced  by  drainage  features.  In  each  case,  a  drain¬ 
age  ditch  flows  adjacent  to  a  site  and  possibly  receives  discharged  wastes  fi'om  a  base 
activity. 

3.11  J  HYDROGEOLOGIC  FRAMEWORK 

The  site  is  in  the  Coastal  Plain  physiographic  province  of  eastern  Georgia.  Within 
the  Coastal  Plain  is  the  Southeast  Georgia  Embayment-a  shallow,  broad  embayment 
or  basin  in  which  sediments  accumulated  during  Miocene  through  Holocene  times. 
During  this  period,  transgressions  and  regressions  of  sea  level  caused  deposition  and 
reworking  of  sediments  in  the  form  of  marine  terraces.  According  to  a  generalized 
map  of  marine  terraces  within  Georgia  by  Huddleston  (1988),  surficial  sediments  at 
the  site  are  probabty  related  to  the  Pamlico  terrace.  The  Pamlico  terrace  complex  is 
characterized  by  short,  emergent  barrier  islands  and  well-developed  back-barrier 
tracts  formed  when  sea  level  was  approximately  25  feet  above  its  present  level 
(Huddleston,  1988). 

Two  main  aquifer  systems  exist  beneath  the  site-the  surficial  and  Floridan  aquifer 
systems.  Separating  these  aquifers  is  the  Hawthorn  Group  sediments,  which  act  as  a 
confining  or  semiconfining  unit  to  the  underlying  Floridan  aquifer  system. 

Undifferentiated  surficial  sands  compose  the  surficial  aquifer  system  at  GANGB. 
These  surficial  sands  of  Miocene  to  Holocene  age  are  general^  fine-to-medium 
grained,  moderate-to-well  sorted,  and  are  probably  remnants  of  ancient  barrier  island 
systems.  This  aquifer  is  typically  under  unconfined  or  water-table  conditions  and  is 
approximately  100  feet  thick  at  the  site  (Clarke  et  al.,  1990).  The  water  table  is  the 
upper  boundary  of  this  aquifer  and  is  typically  encountered  at  a  very  shallow  depth- 
approximately  2  to  10  feet  below  land  surface.  Because  of  its  unconfined  nature,  the 
su^cial  aquifer  is  susceptible  to  surface  contamination.  Local,  thin  clay  beds  with 
variable  continuity  and  extent  are  also  present  and  may  act  as  semi-confining  units 
within  the  aquifer. 

A  minor  aquifer,  the  upper  Brunswick,  may  also  exist  just  within  the  surficial  aquifer 
based  on  geologic  and  geopliysical  logs  of  Well  37Q185  (Qarke  et  al,,  1990),  located 
at  nearby  Hutchinson  Island.  According  to  the  logs,  this  aquifer  is  approximately 
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25  feet  thick,  of  limited  areal  extent,  and  separated  from  the  surficial  sands  by 
approximately  25  feet  of  low>permeability  material. 

Underlying  the  surfidal  aquifer  system  is  the  Hawthorn  Group.  The  Hawthorn 
Group  is  localfy  comprised  of  two  lithologic  formations,  the  Coosawatchie  and  Marks 
Head  Formations  (Huddleston,  1988).  The  Coosawatchie  Formation  consists  of 
predominantly  phosphatic,  sandy  clay  and  fine-grained,  well-sorted  sands.  The 
Coosawatchie  Formation  averages  100  feet  in  thickness  at  the  site  (Huddleston,  1988) 
and  disconformably  overlies  the  Marks  Head  Formation.  The  Marks  Head 
Formation  consists  of  phosphatic,  argillaceous  sand  and  sandy  clay  (Huddleston, 

1988).  Together  these  low-permeability  sediments  act  as  a  confining  unit  between  the 
surficial  and  Floridan  aquifers  and  impede  downward  migration  of  potential 
contaminants. 

Underlying  the  Hawthorn  Group  sediments  is  the  Floridan  aquifer  tystem. 
limestones,  dolomites,  and  san^  of  Oligocene  to  Middle  Eo^ne  age  compose  the 
•Floridan  aquifer  (Qarke  et  al.,  1990).  This  is  the  principal  aquifer  system  in  the  area 
and  almost  all  industrial  and  municipal  water  users  in  the  area  rely  on  it  as  a  source 
of  water.  Potentiometric  surface  maps  (Qarke  et  al.,  1990)  indicate  a  downward  hy¬ 
draulic  gradient  locally  exists  between  the  surficial  and  Floridan  aquifer  S3«tems.  This 
condition  has  been  developed  because  of  the  extensive  pumpage  of  the  Floridan 
aquifer  by  the  cities  of  Savannah  and  Hilton  Head.  Because  of  the  lowering  of  the 
total  head,  the  Floridan  aquifer  is  no  longer  artesian  in  this  region.  The  net  result  is 
that  a  gradient  exists  from  the  surficial  aquifer  to  the  Floridan  aquifer.  However, 
before  water  (or  contamination)  can  pass  between  the  aquifers,  it  must  first  migrate 
through  approximately  120  feet  of  confining  clays  (the  Hawthorn  formation). 

3.11.4  GROUNDWATER  FLOW 

Figure  3-19  shows  the  generalized  water-table  contours  across  GANGB.  These 
contours  are  based  on  depth-to-water  measurements  of  piezometers  and  wells  and 
staff  gauge  readings  at  the  site  obtained  on  October  3,  1990;  the  measurements  are 
shown  in  Table  3-18,  The  water-table  contours  show  a  groundwater  mound  at  the 
main  intersection  of  runways  at  Savannah  International  Airport.  This  mound  cor¬ 
responds  to  a  topographic  high  at  GANGB,  and  therefore  it  appears  that  ground- 
water  elevations  may  mimic  topographic  featiures.  From  this  water-table  moimd,  it 
can  be  inferred  that  groimdwater  flows  radially  away  in  all  directions  from  the  mound 
towards  areas  with  lower  groundwater  elevations.  The  regional  groimdwater  flow 
direction  in  the  surficial  aquifer  system,  however,  is  reported  to  be  east-southeast 
towards  the  coast 

3.11.5  GROUNDWATER  QUALITY 

Water  quality  in  the  surficial  aquifer  system  is  generally  low  in  total  dissolved  solids 
(TDS),  ranges  in  hardness  from  soft  to  hard,  and  is  generally  suitable  for  irrigation 
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purposes.  Qarke  et  al.  (1990)  report  a  median  chloride  concentration  of  28  mg/L  in 
coastal  Georgia,  but  this  value  is  highly  dependent  on  proximity  to  the  shoreline 
where  saltwater  intrusion  is  possible. 

Each  of  the  predominant  soil  groups  was  reportedly  acidic  (Woolpert,  1990),  and  as  a 
result,  groundwater  demonstrated  acidic  properties.  Groundwater  samples  collected 
from  each  of  the  monitor  wells  was  tested  for  pH  and  conductivity.  Across  the  base, 
pH  was  observed  to  vary  between  4.1  and  5.6.  Although  groundwater  was  acidic, 
groundwater  quahty  at  Site  No.  1  and  Site  No.  8  demonstrated  the  lowest  pH 
(averages  of  4.8  and  4.35  respectively).  Both  sites  are  tmderlain  by  Chipley  complex 
soils,  which  may  be  the  reason  for  the  observed  pH  values. 

Conductivity  values  appeared  moderately  low  throughout  the  base  and  demonstrated 
low  dissolved  mineral  contents.  Conductivity  values  ranged  from  35  to  350  iimhos/cm. 
Average  values  were  approximately  60  |imhos/cm.  No  trend  or  pattern  can  be 
derived  from  conductivity  values  other  than  they  all  appeared  moderate^  low.  Qark 
et  al.  (1990)  reported  a  median  value  for  chloride  concentration  of  approximately 
28  mg/I  in  coastal  Georgia.  This  value  is  highly  dependant  upon  the  effects  of  salt¬ 
water  intrusion  and  the  proximity  of  the  sampling  location  to  the  coast.  Based  upon 
the  conductivity  values  observed,  it  appears  that  chloride  concentrations  are  probably 
lower  than  28  mg/1  and  that  the  site  may  not  be  experiencing  the  effects  of  coastal 
salt  water  intrusion. 

During  the  development  of  the  22  wells  installed  during  the  SI,  groundwater  quality  of 
the  surficial  aquifer  was  observed.  Although  the  wells  were  constructed  into  the 
surficial  sediments,  groundwater  appeared  excessively  turbid  and  high  in  color. 

Because  of  these  properties  and  the  general  low  values  of  hydraulic  conductivity  of 
the  surficial  aquifer,  this  aquifer  has  not  been  tapped  as  a  productive  potable  water 
source.  Additionalty,  because  of  the  lack  of  a  true  confining  unit,  the  surficial  aquifer 
is  subject  to  local  contamination  from  smface  activities,  spills,  or  discharges. 


3.12  QUALITY  CONTROL  SAMPLES 

Additional  samples  were  collected  during  the  SI  as  described  in  the  SI  SAP  Quality 
Assurance  Project  Plan.  Four  types  of  quality  control  samples  were  collected  to  verify 
that  decontamination,  sampling,  shipping,  and  laboratory  techniques  met  the  program 
quahty  objectives.  Quality  control  samples  consisted  of  field  duplicates,  trip  blanks, 
equipment  rinsate  bleuiks,  and  field  blanks.  The  results  of  the  quality  control 
sampling  performed  during  the  SI  field  activities  are  summarized  in  Tables  3-19,  3-20, 
3-21,  and  3-22.  The  tables  show  only  those  compounds  detected  above  method 
detection  limits. 

Field  duplicates  are  collected  at  approximately  a  10  percent  frequencty.  The  samples 
are  duplicates  of  normal  samples  and  are  collected  without  identifying  to  the  lab- 
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SUMMARY  OF  VOC  ANALYSES 
FOR  SAMPLES  HAVING  ASSOGATED  DUPUCATES 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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SUMMARY  OF  PAH  AND  TPH  ANALYSES 
FOR  SAMPLES  HAVING  ASSOQATEO  DUPLICATES 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
_ SAVANNAH,  GEORGIA 


i  . _ _  .  .  -  _ OOO  CMCM  .  .  _ 

wi  CO  CO  P  »- •-  ey  CM  'Mr  cd  oo  *? 

VV  i-co  r-  eo  V  V  vV  CO'M'  oo  VV  o 


33  33 


33  33 


lA  lO  ^  ^ 


CM  CM  CM  CM 


»■  w  CO  ^  o>  00 

S2S  tsfe 


33  = 

■J  o  o  o  o 

CM  N>  O  CM  OO  O 

<o  <o  <0(0  in  <o 


D3  oo 


oo  oo 


lACM  CMCM  0)00 

^^<0  U)IO  (OiO 


33  33  33 

CM  CM  CM  CM  CM  CM 


O  O 
I  N>  O  00 


33  33  oi  ==>  =»=> 

lACM  CMCM  0)00  OO 

h*<0  lAlA  lAlA  (0(0 


33  33  oo  33  33 

lACM  CMCM  0)00  OO 

h^<0  U)M)  v-v-  0(0  (0(0 


33  33  33 

CM  CM  CM  CM  CM  CM 


oi  33  33  33 

CM^  CMCM  CMCM  CMCM 


33  ^ 

o  o  o  o 

CM  K  O  lA  CO  O 
(O  CO  0)00  to  CD 


33  33  oo 

(O  CM  CM  CM 

h.  CO  (0(0  ^  ^ 


33  33 


CM  CM  CM  CM 


c5i 

CM  CO  ' 
<0  CO  ^ 


33  33  oo 

lA  CM  CM  CM  ^ 
<0  (A  (A  ^  f- 


33  33  oo  =  = 

(ACM  CMCM  ^  ^  0)00 

r^CO  (AIA  (A(A 


33  33  oo 
(A  CM  CM  CM  ^ 
CO  lA  (A  r-  T- 


33  33  33 

CM  CM  CM  CM  CM  CM 


33  33  33 

CM  CM  CM  CM  CM  CM 


33  oi  ==>  =>=>  =  = 

CMCM  €V^  CMCM  CMCM  CMCM 


33  "" 

o  o  o  o 
CM  o  o  CO  o 

CO  CO  CD  lA  CO 


33  O 

o  o  o  o 
CM  CO  o  a>  o 
CO  CO  0>  lA  CO 


33  O  =>=> 

o  o  o  o 

CM  rv  00  o 

CO  CD  T-  (A  CO 


CO  CO  CO  CO 


ZZ  ^  ^  S  ZZ  S!  csi  ^  CM^ 

oO  oO  oO  oO  oO 

II  II  I  I  I  I  I  I 

11 11 11 II  §1 

I  I  I  I  II  II  II 

SS  SS  SS 


3 

^  o 

"<o 
?-o  cl 

5  s  O; 

(Hi  ,  ( 

■  ■> 

W<|( 


II 

IS. 

o  S 

•o  CO 

!* 

li 

sH 

®  g  E 

t®®l 

o.«5»§ 

~  S  ®  c  !« 

m  E  «  o  c 

Ipli 

*  > 

00)5  *  I 
0)OTC03-> 


SUMMARY  OF  PRIORTPr  POLLUTANT  METAL  ANALYSES 
FOR  SAMPLES  HAVING  ASSOCIATED  DUPLICATES 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
_  SAVANNAH.  GEORGIA _ 
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UF  -  Unfiltered  sample 
R  ■  Quality  control  Indicates  data  not  usable. 
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oratory  location  number  (blind  duplicates)  to  monitor  the  quality  of  samples  and 
laboratory  methods. 

Trip  blanks  are  defined  as  samples  that  originate  from  analyte-free  water  taken  from 
the  laboratory  to  the  sampling  site  and  returned  to  the  laboratory  with  the  shipment 
of  samples.  One  trip  blank  is  included  and  analyzed  with  each  shipment  (cooler)  of 
samples  to  be  analyzed  for  VOCs.  Trip  blanks  do  not  apply  for  PAH  compounds, 
TPH,  or  priority  pollutant  metal  samples. 

Equipment  rinsate  samples  are  the  final  analyte-free  water  rinse  from  equipment 
decontamination.  Equipment  blanks  are  collected  daily;  however,  only  samples  from 
every  other  day  are  analyzed.  Alternate  day  samples  are  held  and  analyzed  only  if 
there  is  evidence  of  contamination  in  the  rinsate  sampling.  Table  3-22  presents  the 
results  of  the  analyses  performed  on  rinsate  samples.  Rinsate  samples  were  collected 
from  sampling  equipment  including  stainless  steel  hand  augers,  split-spoon  liners,  and 
well  bailers.  The  data  indicates  that  trace  quantities  of  some  metals,  dichloro- 
methane,  and  TPH  compounds  were  detected  in  some  of  the  rinsate  samples.  In  the 
case  of  the  metals  analyses,  trace  quantities  of  copper,  mercury,  and  zinc  were 
detected  in  one  sample  collected  on  5-25-90.  Although  these  compounds  were  de¬ 
tected,  their  respective  concentrations  are  below  action  levels  and  substantially  below 
the  concentrations  observed  in  the  samples  collected  (hand-auger  borings  from  Site 
Number  5)  using  the  equipment.  Results  from  other  samples  indicate  observed 
concentrations  only  slightly  above  method  detection  limits. 

The  detection  of  dichloromethane  in  two  of  the  samples  is  probably  due  to  laboratory 
cross-contamination.  This  compound  has  been  detected  in  most  analytical  samples  at 
concentrations  acceptable  to  laboratory  quality  control  standards  as  described  in  EPA 
functional  guidelines  for  laboratory  operations.  TPH  compounds  were  also  detected 
in  two  rinsate  samples  at  very  low  concentrations.  On  the  sample  collected  on  5-25- 
91,  it  should  be  noted  that  the  rinsate  sample  is  slightly  lower  than  thf;  source  of 
water  used  to  perform  decontamination  (See  Field  Blank  #1  collected  5  25-90). 

Based  on  this  data,  it  appears  that  the  source  of  rinsate  water  may  actually  contain 
some  very  minor  and  undistinguishable  organic  contamination. 

Even  though  some  compounds  were  positively  identified  in  the  rinsate  samples,  their 
respective  concentrations  were  substantially  below  action  levels  and  the  concen¬ 
trations  detected  in  actual  analytical  samples.  Based  on  these  results,  it  appears  that 
the  decontamination  procedures  employed  were  successful  in  removing  contaminants 
and  preventing  cross-over  contamination. 

Field  blanks  are  samples  of  water  used  in  decontamination  and  steam  cleaning  of 
field  and  sampling  equipment.  One  field  blank  was  collected  from  each  source  of 
decontamination  water  used  during  each  separate  sampling  event  and  analyzed  for 
VOCs,  PAH  compounds,  TPH,  and  priority  pollutant  metals.  Only  one  source  of 
decon-water  was  used  during  both  field  investigations.  However,  because  the  field 
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activities  were  broken  into  two  separate  phases,  two  field  blanks  were  collected  and 
anafyzed. 

The  resiilts  of  the  analyses  of  the  field  blanks  indicates  that  trace  quantities  of  metals 
(beiyllium,  copper,  lead,  mercury  and  zinc)  are  present  in  the  water  source.  Although 
these  compounds  were  detected,  their  respective  concentrations  do  not  appear  to 
have  interfered  with  analytical  sample  results. 

Additionally,  TPH  compounds  were  detected  in  the  Field  Bleink  sample  which  was 
collected  on  5-25-90.  The  source  of  this  contamination  is  unknown  and  may  have 
interfered  slightly  with  the  analytical  results  produced  from  soil  samples,  l^cause 
soil  sampling  equipment  is  not  immersed  in  the  material  before  it  coUects  the  sample, 
some  interference  may  be  present  firom  artifacts  of  the  decontamination  procedure. 
Assuming  the  worst  case,  soil  samples  collected  fi’om  the  Hand  Auger  borings  at  Site 
Number  5  and  6  may  have  observed  TPH  concentrations  up  to  0.21  mg/1  (mg/kg) 
higher  than  actually  present  in  the  soil. 

Tables  3-19,  3-20,  and  3-21  lists  the  analytical  results  for  stations  having  duplicate 
samples,  and  shows  the  results  for  the  original  sample  and  its  associated  duplicate 
sample.  In  general,  the  analytical  results  for  duplicate  samples  yielded  similar  results. 

Table  3-22  lists  the  analytical  results  for  contaminant  detections  in  travel,  rinsate,  and 
field  blank  samples.  Dichloromethane  was  detected  in  travel  blanks  and  rinsate 
blanks.  Dichloromethane  is  a  common  laboratory  artifact  since  it  is  used  extensively 
during  extraction  of  samples.  The  detection  of  this  compound  as  an  artifact  of 
laboratory  operations  is  described  and  acknowledged  in  EPA’s  functional  guidelines. 
Trichlorofluoromethane  was  detected  in  one  travel  blank  at  an  estimated 
concentration  of  5.5  |ig/l.  Copper,  lead,  mercury  and  zinc  was  detected  above  the 
detection  limits  in  one  rinsate  blank.  Beryllium,  copper,  lead,  mercury  and  zinc  were 
detected  in  one  field  blank  above  detection  limits.  The  source  of  the  field  blank  was 
a  potable  water  system  used  for  decontamination.  In  some  samples,  the  reported 
detection  limit  has  been  raised  above  the  method  detection  limit  in  instances  where 
interferences  of  substantial  contamination  is  present.  In  some  cases,  these  samples 
have  been  described  with  a  qualifier.  These  qualifiers  are  shown  on  the  data  tables. 
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Section  4 

DATA  VAUDATION  RESULTS 


4.1  INTRODUCTION 

The  data  quality  objectives  for  the  SI  require  data  validation  in  accordance  with 
Level  C  quality  control  (QC)  guidelines  promulgated  by  HAZWRAP.  Data  validation 
for  this  project  was  performed  by  the  firm  of  C.C  Johnson  &  Malhotra,  P.C  The 
validation  summaries  for  the  VOC,  PAH,  priority  pollutant  metal,  and  TPH  labora¬ 
tory  information  are  contained  in  Appendix  G.  The  following  summarizes  the  data 
validation  step  of  the  SI. 

Laboratory  analytical  data  generated  from  samples  collected  during  the  SI  were 
prepared  as  data  packages  consisting  of  forms  and  control  charts  that  conformed  to 
the  requirements  for  Level  C  deliverables.  The  forms  presented  and  summarized  the 
raw  data  and  were  reviewed  against  criteria  established  in  validation  guidelines. 

For  this  project,  data  validation  was  performed  according  to  the  guidelines  presented 
by  HAZWRAP  for  Level  C  when  applicable.  If  analyses  were  not  covered  by  these 
guidelines,  data  were  reviewed  against  either  laboratory  data  validation  functional 
guidelines  from  EPA  or  similar  procedures  outlining  sample  holding  times,  initial 
calibration,  continuing  calibration,  matrix  spike,  blank  spike,  and  blank  versus  sample 
results  for  the  method  involved. 

The  raw  data  were  reviewed  to  verify  sample  identity,  instrument  calibration, 
detection  limits,  numerical  computations,  accuracy  of  transcriptions,  and  chemical 
interpretations.  QC  samples  were  processed  to  demonstrate  that  the  analytical  results 
were  within  laboratory-prescribed  criteria  for  accuracy  and  precision.  Data  were 
accepted  without  qualification  when  QC  and  quality  assurance  measures  were 
demonstrated  to  have  been  met. 

For  data  that  did  not  strictly  meet  the  criteria,  the  data  validation  summary  provided 
tables  that  identify  the  affected  data  by  letter  flags.  The  flags  also  appear  on  the  data 
summaries  that  are  used  in  Section  3  of  this  SI  Report. 

Data  that  are  found  to  be  unusable  were  given  an  "R"  qualifier.  Such  data  were 
rejected  because  the  compound  may  or  may  not  be  present  and  the  data  are  not  con¬ 
sidered  suitable  for  use  in  a  preliminary  risk  evaluation.  No  samples  with  positive 
detections  were  qualified  as  unusable.  Data  could  also  be  flagged  if  biases  could  be 
present  or  concentrations  estimated,  such  as  with  low  surrogate  spike  recoveries 
and/or  unacceptable  precision  criteria.  In  such  circumstances,  the  reported 
constituents  were  known  to  be  present,  but  there  was  uncertainty  about  the  concentra¬ 
tions.  These  data  were  qualified  with  a  "J".  Although  these  data  were  used  in  the 
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preliminary  risk  evaluation  as  positive  results,  they  do  create  uncertainties  in  the 
associated  risk  estimates. 


4.2  VOLATILE  ORGANIC  COMPOUNDS 

VOC  analyses  were  performed  on  soil,  sediment,  surface  water  and  groundwater 
samples.  All  data  deliverables  specified  for  HAZWRAP  Level  C  were  included  in  the 
data  packages  submitted  to  the  data  validation  subcontractor.  The  results  of  the  data 
validation  were  as  follows: 

•  Samples  were  extracted  and  analyzed  within  the  holding  times  specified 
by  the  HAZWRAP  data  validation  guidelines. 

•  Of  the  compounds  detected,  the  percent  relative  standard  deviation 
(%  RSD)  for  the  initial  calibrations  and  continuing  calibrations  met  the 
data  validation  requirements. 

•  Positive  results  with  a  percent  difference  (%  D)  for  the  continuing 
calibration  greater  than  15  percent  were  qualified  with  a  "J"  indicting 
that  the  compound  was  detected  and/or  the  reported  value  was  an 
estimate. 

•  Method  blanks  were  extracted  and  analyzed  within  the  specified 
frequency. 

•  Dichloromethane  was  detected  in  eight  trip  blanks.  Trichlorofluoro- 
methane  was  detected  in  one  trip  blank.  Dichloromethane  was  also 
detected  in  seven  rinsate  or  decontamination  blanks. 
Trichlorofluoromethane  was  detected  in  one  rinstate  blank. 

•  Surrogate  recoveries  were  outside  control  limits  for  sediment  sample 
09-SS-D2  and  groundwater  sample  11-MW-D2;  therefore,  these  sample 
results  were  qualified  as  estimates  (J  or  UJ). 

•  Blank  samples  were  performed  with  each  sample  batch  and  were  within 
the  laboratory  control  limits  or  within  the  Contract  Laboratory  Program 
(CLP)  matrix  spike  and  matrix  spike  duplicate  control  limits. 

•  The  matrix  spike  and  matrix  spike  duplicates  were  performed  within 
recommended  QC  opecification. 
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43  POLYNUCLEAR  AROMATIC  HYDROCARBON  COMPOUNDS 


PAH  analyses  were  performed  on  soil,  sediment,  surface  water,  and  groundwater 
samples.  All  data  deliverables  specified  for  HAZWRAP  Level  C  were  included  in  the 
data  packages  submitted  to  the  data  validation  subcontractor.  The  results  of  the  data 
validation  were  as  follows: 

•  Samples  were  extracted  and  analyzed  within  holding  times.  Two 
samples  (09-SB-02  0-2  and  09-SB-03  4-6),  however,  were  reanalyzed  for 
confirmation.  The  reanalysis  was  extracted  one  day  beyond  the  holding 
time,  but  was  analyzed  within  the  holding  time.  The  reanalysis  samples, 
therefore,  were  flagged  with  a  "J". 

•  The  relative  standard  deviation  (%RSD)  for  the  initial  cahbrations  and 
the  percent  difference  (%D)  for  the  continuing  calibration  were  outside 
acceptable  ranges  for  acenaphthylene  for  surface  water  samples  fi'om 
Site  No.  1,  Site  No.  7,  and  Site  No.  9.  These  samples  were  assigned  a 
"J"  flag  for  acenaphthylene.  No  positive  detections  for  acenaphthylene, 
however,  were  observed. 

•  The  frequency  and  contaminants  reported  for  method  blank  extractions 
and  analyses  were  within  specified  limits. 

•  PAH  compounds  were  not  detected  in  decontamination  blanks  and  field 
blanks. 

•  Matrix  spike  and  matrix  spike  duplicates  were  performed  within  the 
necessary  frequency. 

4.4  PRIORITY  POLLUTANT  METALS 

Priority  pollutant  metal  analyses  included  measurement  of  antimony,  arsenic, 
beryllium,  cadmium,  chromium,  copper,  lead,  mercury,  nickel,  selenium,  silver, 
thallium,  and  zinc.  All  data  deliverables  as  specified  for  HAZWRAP  Level  C  quality 
control  were  included  in  the  data  packages  submitted  to  the  validation  subcontractor. 
The  results  of  the  data  validation  were  as  follows: 

•  Samples  were  prepared  and  analyzed  within  holding  times. 

•  Summary  forms  necessary  to  determine  that  initial  calibration  curves 
met  guidelines  or  method  criteria  were  submitted. 

•  The  initial  calibration  verification  (ICV)  and  continuing  calibration 
verification  (CCV)  standard  analyses  were  reported  as  required. 
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Noncompliant  ICV  or  CCV  standards  for  antimony  were  outside  the 
acceptable  values  for  the  sample  batch  containing  sediment  samples 
from  Site  No.  1.  Consequently  sample  results  for  antimony  in  sediment 
samples  from  Site  No.  1  were  rejected  and  given  an  "R"  qualifier.  No 
positive  detections  for  antimony,  however,  were  observed. 

•  Blank  quality  control  samples  were  in  compliance  with  Level  C 
requirements  with  regard  to  method  preparation,  analysis  firequency, 
detection  limits,  and  analysis  results. 

•  Blank  spike/laboratory  control  sample  analyses  were  performed  with 
each  sample  batch  in  the  data  package  and  were  reported  to  be  within 
laboratory  control  limits  or  within  CLP  matrix  spike  control  limits. 

•  Laboratory  control  charts  were  provided  in  the  package,  and  the  limits 
specified  by  the  control  charts  were  used  for  review. 

•  The  matrix  spike  frequency  requirement  was  met. 

•  The  matrix  spike  analyses  were  outside  control  limits  for  compounds 
and  samples  listed  in  Appendix  G  and  qualified  on  the  summary  tables 
in  Section  3  where  appropriate. 

4.5  TOTAL  PETROLEUM  HYDROCARBON 

Total  petroleum  hydrocarbon  analyses  were  performed  on  soil,  sediment,  surface 
water,  and  groundwater  samples.  All  data  deliverables  as  specified  for  HAZWRAP 
Level  C  quality  control  were  included  in  the  data  packages  submitted  to  the  validation 
subcontractor.  The  results  of  the  data  validation  are  as  follows: 

•  Samples  were  prepared  and  analyzed  within  holding  times. 

•  Summary  forms  necessary  to  determine  that  initial  calibration  curves 
met  guidelines  or  method  criteria  were  submitted,  except  for  a  5-point 
calibration  for  two  water  samples  (rinsate  and  decontamination  samples 
collected  on  May  25,  1990).  HAZWRAP  data  validation  guidelines 
require  results  to  be  qualified  with  an  "R"  if  a  3-  to  5-  point  calibration 
is  not  performed  daily.  The  HAZWRAP  specifications  for  the  labora¬ 
tory  and  the  method  itself  do  not  specifically  state  that  a  5-pcirit  cali¬ 
bration  be  performed  daily.  The  reviewer  noted  that  a  5-point  calibra¬ 
tion  was  performed  3  days  before  the  analysis  of  these  two  samples  and 
the  continuing  calibration  checks  were  performed. 
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•  The  continuing  calibration  checks  were  summarized  as  required,  and  the 
review  indicated  that  the  system  stability  was  adequate  and  verified  at 
the  required  frequency. 

•  Blank  quality  control  samples  were  in  compliance  with  Level  C 
requirements  with  regard  to  method  preparation,  analysis  firequency, 
detection  limits,  and  analysis  results. 

•  Blank  spike/laboratory  control  sample  analyses  were  performed  with 
each  sample  batch  in  the  data  package  and  were  reported  to  be  within 
laboratory  control  limits  or  within  method  control  limits. 

•  Laboratory  control  charts  were  provided  in  the  package,  and  the  limits 
specified  by  the  control  charts  were  used  for  review. 

•  The  matrix  spike  frequency  requirement  was  met. 

•  The  matrix  spike  and  matrix  spike  duplicate  recovery  procedures  were 
performed  and  met  all  recommended  specifications. 
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Section  5 

PRELIMINARY  RISK  EVALUATION 


The  purpose  of  this  preliminary  risk  evaluation  is  to  assess  the  human  and 
environmental  risks  associated  with  the  contaminants  detected  during  the  SI  of  the 
nine  GANGB  sites. 

The  goals  of  the  preliminary  risk  evaluation  are  identification  of  the  following: 

•  Imminent  threats  posed  by  uncontrolled  releases 

•  Potential  toxicological  significance  of  site  contaminants 

•  Chemical  and  physical  properties  of  site  contaminants 

•  Receptor  populations  and  critical  habitats 

The  results  of  the  preliminary  risk  evaluation  will  be  used  in  decisionmaking  about 
future  actions  at  each  of  the  nine  GANGB  sites.  These  decisions  will  be  based  on  an 
evaluation  of  the  constituents  detected  during  the  SI,  their  relationship  to  source 
activities,  the  potential  for  exposure  to  these  constituents,  and  the  toxicological 
significance  of  the  constituents. 


5.1  ABSTRACT 

Exposure  to  contaminants  at  GANGB  are  limited  because  this  site  is  an  industrial 
setting  with  restricted  access;  onsite  shallow  groundwater  is  not  used  for  water  supply, 
but  shallow  wells  reportedly  exist  within  about  1  mile  of  the  base,  and  the  GAEPD 
has  indicated  that  they  consider  the  shallow  groundwater  as  a  potential  drinking  water 
source;  and  onsite  surface  water  consists  primarily  of  small  drainageways  that  would 
not  be  used  for  swimming,  drinking,  or  fishing.  However,  potential  migration  of 
contaminants  offsite  or  to  the  deeper  potable  aquifer  could  result  in  increased 
exposures. 

Contaminants  were  reported  in  soil,  groundwater,  surface  water,  and  sediment  at 
various  locations.  The  types  of  contaminants  reported  include  priority  pollutant 
metals,  VOCs,  and  PAH  compounds.  The  data  as  summarized  at  various  site  loca¬ 
tions  do  not  necessarily  represent  average  contaminant  levels  or  worst  case  levels  of 
contamination.  The  sampling  strategy  at  several  locations  determined  the  areal  extent 
of  contaminated  soils,  without  analysis  of  the  more  highly  contaminated  samples. 
Although  basewide  detections  of  metals  in  groundwater  could  influence  the  remedial 
actions  at  each  of  the  sites,  some  sites  and  operable  units  within  those  sites  showed 
unique  types  and  levels  of  contaminants  with  a  greater  potential  for  adverse  affects, 
and  therefore  these  sites  require  additional  investigation. 
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5.1.1  RISK  OF  EXPOSURE  TO  METALS 


Metal  concentrations  reported  in  the  soil  samples  were  typically  within  ranges 
considered  common  for  these  naturally  occurring  elements,  and  the  distribution 
among  the  sites  suggests  these  are  typical  levels  for  these  soils.  In  addition,  because 
the  frequency  and  duration  of  contact  with  soils  by  GANGB  personnel  will  probably 
be  limited,  adverse  impacts  are  not  likely  to  occur. 

Metals  were  reported  in  the  groundwater  samples  from  the  background  well 
(09-MW-05)  and  from  shallow  monitor  wells  at  each  of  the  sites  where  groundwater 
was  analyzed.  Although  arsenic  was  below  the  MCL  at  each  site  where  it  was 
detected,  in  some  samples  arsenic  concentrations  were  above  the  lO"^  excess  lifetime 
cancer  risk  level  for  potable  use.  Concentrations  of  the  metals  that  exceeded  a  cur¬ 
rent  standard  guidance  concentration  or  a  10"^  excess  lifetime  cancer  risk  level  for 
potable  use  are  summarized  below  by  site: 


Site  No. 


Metals  That  Exceeded 
3licable  Standards  or  Health  Criteria 


1 

5 

6 
8 

9 

10 
11 


Lead,  arsenic 

Arsenic,  beryllium,  chromium,  lead 
Chromium,  lead,  selenium 
Arsenic,  beryllium 
Arsenic,  beryllium,  chromium,  lead 
Beryllium,  chromium,  lead 
Beryllium,  chromium,  lead 


In  the  sample  from  the  background  well  (09-MW-05)  concentrations  of  beryllium, 
chromium,  and  lead  exceeded  the  levels  considered  protective  for  potable  use.  The 
concentrations  of  metals  detected  in  this  sample  are  listed  below: 


Metal 


Beryllium 

12 

Cadmium 

0.5 

Chromium 

74 

Copper 

60 

Lead  (unfiltered) 

22 

Mercury 

0.3 

Silver 

11 

Zinc 

80 

The  pattern  of  the  metal  distribution  in  groundwater  (the  concentration  ranges  and 
the  well  locations)  is  ubiquitous  and  non-site  specific,  and  therefore  does  not  suggest 
a  specific  source(s)  of  these  constituents.  This  pattern  may  be  attributed  to  the  acidic 
groundwater  conditions  (pH  ranging  from  4.1  to  5.6),  which  result  in  higher  metal 
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solubility.  Because  pH  and  concentrations  of  dissolved  solids  would  typically  increase 
as  the  groundwater  is  transported  to  the  lower  aquifer,  these  metals  may  be  attenu¬ 
ated.  Therefore,  transport  of  metals  offsite  or  to  the  deeper  aquifer  does  not  appear 
to  be  relevant  to  GANGB.  The  acidity  of  the  groundwater  may  limit  the  potable  use 
of  shallow  groundwater  because  the  concentrations  of  metals  may  exceed  acceptable 
regional  levels. 

Metals  were  reported  in  the  surface  water  (drainageway)  samples  from  Site  No.  1, 

Site  No.  8,  and  Site  No.  9.  Because  these  surface  waters  are  not  used  for  potable 
water  supply  or  recreational  uses,  potential  impacts  to  human  health  are  limited. 
However,  metal  concentrations  exceeded  water  quality  criteria  for  protection  of 
aquatic  life  in  samples  from  several  locations  in  the  onsite  drainageways. 

Metals  in  sediments  at  several  areas  were  at  higher  concentrations  than  source  soils 
for  selected  metals.  Drainageways  tend  to  accumulate  metals  transported  with  the 
fine  particles  in  the  surface  water  runoff  or  from  direct  discharges.  Stormwater  runoff 
from  large  areas  of  the  base  into  the  drainageways  contribute  nonpoint  source  dis¬ 
charges  which  are  not  easily  focused  in  the  SI.  Direct  human  exposure  to  sediments 
are  limited  and  specific  connection  to  the  sources  identified  during  the  SI  were  not 
made. 


5.1.2  RISK  OF  EXPOSURE  TO  ORGANIC  COMPOUNDS 

Organic  compounds  were  identified  at  the  following  sites  and  operable  units: 

Site  No.  Organic  Compound  Detected 

1  TCE  in  sediment  (1.9-5.3  ng/kg) 

Toluene  in  soil  (1.3  jig/kg) 

2  PAH  compounds  in  sediment 

5  Fuel  constituents  such  as  benzene, 
toluene,  ethylbenzene,  xylenes, 

and  naphthalene  in  soil  and  groundwater 

6  Toluene  in  soil  (1.3  jig/kg) 

7  Toluene  in  soil  (2.8  ng/kg) 

Xylenes  in  groundwater  (3.8  jig/1) 

Naphthalene  in  groundwater  (5  pg/l) 

8  Various  chlorinated  solvents  in  soil, 
groundwater,  surface  water,  and  sediment 
TCE  as  high  as  69,000  jxg/l  in  groundwater 

9  Fuel  constituents  primarily  in  groundwater 

10  Chlorinated  solvents  and  fuel  constituents 
such  as  1,1-dichloroethene,  1,1-dichloroethane, 
1,1,1-trichloroethane,  trichloroethene,  and  benzene  in  groundwater 

1 1  Fuel  constituent  such  as  benzene,  toluene,  xylenes, 
and  naphthalene  in  soil  and  groundwater 
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A  primary  pathway  of  concern  for  VOCs  is  typically  contact  with  contaminated 
groundwater.  Another  potential  pathway  is  releases  to  the  air  following  spills,  which 
may  result  in  temporarily  elevated  air  concentrations.  Because  VOCs  are  not 
expected  to  persist  in  surface  soil,  surface  water,  and  sediment,  the  potential  for  envi¬ 
ronmental  impacts  is  decreased.  However,  VOCs  can  persist  in  groundwater  and 
could  migrate  offsite.  The  transient  detections  of  VOCs  in  the  surface  soil,  surface 
water,  and  sediment  samples  may  be  attributed  in  part  to  ongoing  airport  activities 
that  result  in  elevated  air  concentrations.  Concentrations  of  VOCs  at  Site  No.  1,  Site 
No.  2,  and  Site  No.  6  do  not  appear  to  pose  a  significant  risk. 

Site  No.  8  poses  the  greatest  potential  for  risks  associated  with  the  presence  of  VOCs. 
High  concentrations  of  chlorinated  solvents  were  reported,  which  could  vertically 
migrate  to  the  deeper  aquifer  used  in  the  area  for  water  supply.  The  vertical  and 
horizontal  extent  of  contamination  has  not  been  clearly  defined,  and  not  enough 
information  is  available  to  determine  if  there  is  an  imminent  threat  to  water  supply 
wells. 

Fuel  constituents  (lower  molecular  weight  aromatic  constituents,  including  naphtha¬ 
lenes)  were  identified  in  samples  from  several  monitor  wells  at  concentrations  above 
acceptable  levels  for  potable  use.  Because  the  fuel  constituents  are  less  dense  than 
water  and  the  water  table  is  shallow  at  GANGB,  these  constituents  will  likely  be 
retained  near  the  soil  surface  where  volatilization  and  possible  biodegradation  could 
occur.  Therefore,  where  the  concentrations  of  fuel  constituents  appear  to  be  surficial 
and  localized,  transport  may  be  limited  and  natural  attenuation  may  further  reduce 
the  concentrations.  An  imminent  threat  from  fuel  constituents  is  not  anticipated  at 
the  nine  sites. 

Although,  naphthalenes  are  considered  PAH  compounds,  they  have  properties 
(solubility  and  volatility)  intermediate  between  the  properties  of  aromatic  VOCs  and 
the  other  PAH  compounds.  At  the  nine  GANGB  sites,  naphthalenes  tend  to  be 
associated  with  VOC  fuel  components  detected  in  groundwater. 

PAH  compounds,  other  than  naphthalenes,  were  reported  in  sediment  samples  from 
Site  No.  1,  Site  No.  2,  and  Site  No.  8  and  in  a  soil  sample  from  Site  No.  2.  These 
PAH  compounds  tend  to  be  retained  in  sediment  and  soil,  and  because  they  have  a 
low  water  solubility,  concentrations  of  these  compounds  are  typically  low  in  ground- 
water  and  surface  water.  Although  several  of  these  PAH  compounds  are  classified  as 
B2  carcinogens,  human  contact  with  contaminated  sediment  is  expected  to  be  very 
limited,  particularly  given  the  current  land  use  and  size  and  use  of  the  drainageways. 
In  addition,  because  these  PAH  compounds  have  only  a  limited  tendency  to  bio¬ 
accumulate,  they  are  metabolized  and  their  mobility  is  limited. 
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5.2  SELECTION  OF  THE  CHEMICALS  OF  CONCERN 

This  preliminary  risk  evaluation  was  based  on  the  data  collected  during  the  SI.  The 
analytical  data  collected  were  validated  using  the  procedures  described  in  Section  4. 
After  data  validation,  the  data  were  reviewed  to  eliminate  results  that  could  represent 
contamination  of  samples  in  the  laboratory  or  in  the  field  or  that  failed  to  meet  qual¬ 
ity  control  guidelines.  Data  with  J  qualifiers  that  met  data  validation  requirements 
were  used  in  this  evaluation  as  recommended  by  EPA  (1989a).  This  qualifier  suggests 
certainty  in  chemical  identification,  but  uncertainty  in  chemical  quantification.  The 
initial  data  screening  involved  the  following  reviews: 

•  The  results  of  the  duplicate  analyses  were  reviewed  to  determine  if 
there  were  any  major  inconsistencies. 

•  Chemical  concentrations  in  rinsate  blanks,  field  blanks,  and  the 
decontaminated  water  were  compared  to  field  sample  concentrations  to 
determine  if  chemicals  identified  in  the  field  samples  could  have  been 
introduced  during  sample  collection  or  analysis  procedures.  The  highest 
concentration  of  any  chemical  detected  in  blank  water  samples  were  the 
following: 

18  pg/1  dichloromethane  (150  pg/l  detected  in  rinsate  blank  on 

9/14/90) 

0.14  pg/1  beryllium 

3  pg/1  chromium 

20.2  pg/1  copper 

4  pg/1  lead  (unfiltered) 

0.2  pg/1  mercury 

44  pg/1  zinc 

•  The  results  of  the  analysis  of  matrix  spikes  and  matrix  spike  duplicates 
were  reviewed.  Several  matrix  spike  analytes  were  reported  outside  the 
control  limits  for  metals  for  several  samples  (low  %  recovery).  These 
metals  included  antimony  (four  samples),  selenium  (three  samples),  zinc 
(one  sample),  arsenic  (one  sample),  and  thallium  (one  sample).  These 
data  received  an  R  qualifier  during  the  data  validation  and  were  not 
included  in  the  preliminary  risk  evaluation.  Antimony  and  thallium 
were  not  detected  in  any  samples  collected. 
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Dichloromethane  is  a  common  contaminant  in  blanks  and  may  not  be  associated  with 
site  activities.  Positive  data  for  this  chemical  less  than  ten  times  the  highest  blank 
concentration  were  eliminated  from  the  list  of  chemicals  of  potential  concern.  Other 
chemicals  were  removed  from  the  evaluation  if  their  concentrations  were  less  than 
five  times  the  highest  blank  concentration  (EPA  1989). 

Background  soil  and  sediment  samples  were  not  collected  for  comparison  with  the 
samples  collected  at  the  GANGB  site.  The  U.S.  Geological  Survey  (Shacklette  and 
Boemgen,  1984)  lists  the  range  and  mean  concentrations  of  metals  in  soils  in  the 
United  States.  Data  for  the  eastern  United  States  were  used  as  background  values 
for  comparison  with  the  SI  soil  data.  Background  concentrations  for  organic 
chemicals  in  soil  samples  were  assumed  to  be  zero. 


5.3  BASEWIDE  EXPOSURE  ASSESSMENT  SUMMARY 

Exposure  assessment  is  the  determination  or  estimation,  qualitative  or  quantitative,  of 
the  exposure  magnitude,  frequency,  duration,  and  route.  This  subsection  identifies 
the  means  by  which  people  can  come  into  contact  with  chemicals  from  the  nine 
GANGB  sites.  It  addresses  exposures  under  current  site  conditions  and  exposures 
that  could  result  from  potential  future  uses  of  the  site  and  the  surrounding  area. 

An  exposure  pathway  describes  the  course  a  chemical  or  physical  agent  takes  from 
the  source  to  the  exposed  individual.  An  exposure  pathway  consists  of  four  elements: 

(1)  a  source  and  mechanism  of  chemical  release,  such  as  a  storage  tank  leak  or  spill; 

(2)  a  retention  or  transport  medium  such  as  soil  or  sediment,  air,  or  water;  (3)  a 
point  of  potential  human  contact,  the  exposure  point,  with  the  contaminated  medium; 
and  (4)  an  exposure  route  such  as  ingestion  or  inhalation.  If  one  component  of  the 
exposure  pathway  is  missing  then  the  exposure  of  an  individual  to  a  toxic  substance 
will  not  take  place. 

Human  exposure  to  contaminants  can  occur  through  the  use  of  groundwater  as  a 
drinking  water  supply.  In  residences,  people  can  be  exposed  to  contaminants  from 
ingestion  of  the  water  used  for  drinking  and  cooking.  They  can  also  be  exposed 
through  dermal  absorption  of  contaminants,  primarily  during  bathing  and  showering, 
and  inhalation  of  volatile  compounds  released  from  the  water  into  the  air  during 
irrigation,  showering,  bathing,  cooking  or  by  the  use  of  household  appliances  such  as 
washing  machines.  Employees  and  patrons  of  businesses  that  use  the  groundwater 
can  also  be  exposed. 

The  direct  contact  exposure  pathway  involves  the  physical  contact  of  receptors  with 
the  waste  material  or  contaminated  soil.  The  routes  of  exposure  associated  with 
direct  contact  are  typically  ingestion  and  dermal  absorption.  Direct  contact  can  also 
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occur  during  site  development.  The  degree  of  this  potential  contact  depends  on  the 
following: 

•  The  location  and  extent  of  the  excavation 

•  The  deposition  of  excavated  material,  left  onsite  or  taken  offsite  for 
disposal 

•  The  amount  of  material  excavated 

•  The  particular  type  of  site  use 

Commercial  or  light  industrial  development,  such  as  a  aircraft  maintenance,  office,  or 
storage  areas,  would  have  a  relatively  low  potential  for  future  direct  contact  because 
after  these  developments  were  completed,  access  to  contaminants  would  be  limited  as 
much  of  the  site  would  be  covered  by  buildings  and  parking  lots.  Potentially  exposed 
individuals  would  most  likely  be  maintenance  personnel  or  utility  workers. 

53.1  LAND  USE 

Information  regarding  current  and  future  land  use  in  the  vicinity  of  the  GANGB  is 
based  on  the  Georgia  Air  National  Guard  Master  Plan  and  the  Savannah  Municipal 
Airport  Master  Plan  and  Land  Use  Compatibility  Plan.  To  the  north  and  northwest  of 
the  airport,  property  is  unincorporated  and  predominantly  undeveloped.  Some  of  this 
land  is  used  for  agriculture  and  commercial  forestry.  There  are  also  some  wetlands  in 
this  area.  Within  1  mile  of  the  airport,  to  the  northeast,  is  a  city-owned  industrial 
water-filtration  plant,  a  correctional  institute,  railroad  lines,  and  a  cemetery.  The  Port 
Wentworth  city  limits  are  beyond  these  facilities. 

GANGB  leases  approximately  232  acres  of  land  from  the  Savannah  International 
Airport.  This  overall  land  use  of  this  area  is  expected  to  remain  commercial  and 
industrial.  The  Master  Plan  for  GANGB  indicates  that  it  will  remain  in  its  current 
location  through  mid-year  2035.  Although  the  general  layout  of  the  base  will  not 
change  significantly  in  the  near  future,  future  growth  and  alterations  will  require 
restructuring  of  the  land  uses  and  infrastructure  of  the  base. 

There  are  currently  eight  categories  of  land  use  at  GANGB: 

•  Restricted  safety  zones 

•  Airfield  pavements 

•  Aircraft  maintenance 

•  Aircraft  operations 
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•  Industrial-civil  engineering,  supply,  and  vehicle  operation  and 
maintenance  facilities 

•  Command  and  support 

•  Special  categories-munition,  facilities,  small  arms  ranges,  storage  igloos, 

hazardous  waste  storage  facilities,  and  fire-training  facilities 

•  Open  space 

Adjacent  to  the  base,  land  use  varies  from  residential  to  industrial.  Facilities  in  the 
surrounding  area  include  airport  operations  to  the  west  and  north  and  the  county  pri¬ 
son  to  the  east  of  the  165th  Tactical  Airlift  Group  apron. 

The  Master  Plan  for  GANGB  includes  constraints  to  development  of  wetlands  and 
IRP  sites. 

SJ.2  GROUNDWATER  USE 

Some  residents  within  a  mile  of  the  Savannah  International  Airport  may  derive  their 
drinking  water  from  the  Floridan  aquifer.  In  addition,  GAEPD  has  indicated  that 
they  consider  shallow  groundwater  as  a  potential  source  of  drinking  water.  Beds  of 
clay  above  and  below  this  aquifer  may  confine  the  water  in  the  limestone  and  may 
help  protect  the  aquifer  from  surface  contamination.  Wells  are  usually  cased  at  the 
top  part  of  the  limestone  and  extend  below  the  casing. 

The  City  of  Savannah  maintains  wells  at  three  sites  on  the  Savannah  International 
Airport  property.  Well  17,  located  southeast  of  the  main  terminal  building,  is  the 
pnncipal  well.  It  is  500  feet  deep  and  has  a  main  pump  rated  at  1,500  gallons  per 
minute  (gpm)  and  a  booster  pump  rated  at  1,000  gpm.  Well  18  is  near  the  Quality 
Inn.  Well  19  is  located  within  the  leased  limits  of  GANGB  near  Building  #178.  It 
has  no  backup  tank  and  is  only  used  for  emergency  standby,  if  the  primary  well  pump 
systems  fail. 

The  surficial  aquifer  beneath  GANGB  consists  of  permeable  sands  with  a  high  water 
table  and  is  therefore  susceptible  to  contamination.  The  aquifer  may  be  a  potable 
water  source  for  nearby  residents  and  is  a  recharge  source  for  Pipemakers  Canal  and 
the  Savannah  River.  Shallow  wells  have  reportedly  been  installed  within  about  1  mile 
of  the  base. 

533  SURFACE  WATER  USE 

GANGB  is  within  the  drainage  basin  of  the  Savannah  River.  Surface  runoff, 
drainages,  and  groundwater  recharge  into  these  ditches  from  GANGB  and  the 
Savannah  International  Airport  contribute  to  the  flow  of  the  Savannah  River  by  way 
of  Pipemakers  Canal.  Stormwater  runoff  from  the  Savannah  International  Airport 
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area  is  currently  collected  by  a  system  of  ditches,  culverts,  swales,  and  paved  canals 
that  outfall  into  Pipemakers  Canal,  which  runs  southwest  and  south  of  the  airport. 

Pipemakers  Canal  is  approximately  12  miles  long  and  flows  west  to  east.  The  canal 
receives  treated  waste  from  approximately  8,000  persons,  mainly  from  the  Towns  of 
Bloomingdale  and  Pooler,  and  from  several  industrial  sewer  systems. 

5J.4  CONTAMINANT  FATE  AND  TRANSPORT 

The  exposure  to  contaminants  at  GANGS  is  affected  by  the  potential  migration  and 
attenuation  of  the  constituents  reported  at  the  nine  sites.  Three  major  categories  of 
contaminants  were  reported  during  the  SI:  VOCs,  PAH  compounds,  and  metals. 

The  general  properties  of  these  constituents  are  discussed  below. 

VOCs  are  generally  mobile  in  groundwater  and  tend  to  volatilize  from  surface  soils 
and  water.  Because  of  their  high  volatility,  VOCs  may  transfer  from  one  medium  to 
another,  which  could  result  in  releases  from  the  source  areas  to  the  air  and  potential 
exposures  from  inhalation.  VOCs  may  be  present  in  detectable  concentrations  in  the 
air  in  areas  like  airports  where  fuels  and  solvents  may  be  commonly  used.  Trace 
concentrations  of  VOCs  may  represent  air  deposition  or  contamination  from  the  air 
during  sample  collection.  Low  levels  of  dichloromethane  likely  represent  laboratory 
contamination. 

PAH  compounds  are  present  in  fuels,  coal  tars,  crude  oils,  and  wastes  from  the 
incomplete  combustion  of  fuels  and  other  organic  matter.  The  chemicals  are  typically 
solid  at  room  temperature,  with  water  solubilities  ranging  from  a  high  of  31  mg/1  for 
naphthalene  to  a  low  of  0.00014  mg/1  for  indeno  [1,2,3-cd]  pyrene.  These  constitu¬ 
ents,  particularly  those  of  higher  molecular  weight,  tend  to  sorb  to  soils  or  sediments. 
Volatilization  can  be  important  in  surface  waters  for  attenuation  of  some  of  the  com¬ 
pounds,  such  as  naphthalenes  and  fluorene.  Although  PAH  compounds  do  not 
undergo  hydrolysis,  they  are  susceptible  to  photolysis  in  surface  waters  and  near¬ 
surface  soils.  Biotransformation  in  soil-water  environments  may  occur  at  low  rates. 

Many  metals  are  attenuated  in  groundwater  from  processes  like  cation  exchange, 
sorption,  and  precipitation.  Chromium  may  exist  as  an  anion  in  solution,  resulting  in 
greater  mobility.  Particulates  in  groundwater  samples  may  result  in  elevated 
concentrations  of  metals  in  the  samples. 


5.4  TOXICITY  ASSESSMENT 

Toxicity  assessment  has  two  general  steps.  The  first  step,  hazard  identification,  is  the 
process  of  determining  what  adverse  health  effects,  if  any,  could  result  from  exposure 
to  a  particular  chemical.  The  second  step,  dose-response  evaluation,  quantitatively 
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examines  the  relationship  between  the  level  of  exposure  and  the  incidence  of  adverse 
health  effects  in  an  exposed  population. 

For  this  risk  evaluation,  human  health  effects  were  divided  into  two  categories: 
carcinogenic  effects  and  noncarcinogenic  effects.  Chemicals  with  carcinogenic  effects 
frequently  also  have  noncarcinogenic  effects. 

EPA  has  developed  a  carcinogen  classification  system  (1986a)  that  uses  a  weight-of- 
evidence  approach  to  classify  the  likelihood  of  a  chemical  being  a  human  carcinogen. 
Information  considered  in  developing  this  classification  system  included  human  studies 
of  the  association  between  cancer  incidence  and  exposure,  as  well  as  long-term  animal 
studies  under  controlled  laboratory  conditions.  Other  supporting  evidence  considered 
included  short-term  tests  for  genotoxicity,  metabolic  and  pharmacokinetics  properties, 
toxicological  effects  other  than  cancer,  structure-activity  relationships,  and  physical 
and  chemical  properties  of  the  chemical.  Chemicals  are  classified  by  EPA  using  the 
following  designations: 

•  A“Human  carcinogen 

•  Bl— Probable  human  carcinogen,  limited  human  data  are  available 

•  B2-Probable  human  carcinogen,  sufficient  evidence  in  animals  and 
inadequate  or  no  evidence  in  humans 

•  C-Possible  human  carcinogen 

•  D-Not  classifiable  as  to  human  carcinogenicity 

•  E”Evidence  of  noncarcinogenicity  for  humans 

Noncarcinogenic  health  effects  include  a  variety  of  toxic  effects  on  body  systems, 
ranging  from  renal  toxicity  to  central  nervous  system  disorders.  It  is  believed  that 
organisms  might  have  protective  mechanisms  that  must  be  overcome  before  a  toxic 
endpoint  (effect)  is  manifest.  The  toxicity  of  a  chemical  is  assessed  through  a  review 
of  toxic  effects  noted  in  short-term  (acute)  animal  studies,  long-term  (chronic)  animal 
studies,  and  epidemiological  investigations. 

Appendix  H  presents  toxicity  profiles  for  selected  chemicals  of  potential  concern  at 
the  GANGB  sites.  The  profiles  describe  four  categories  of  potential  toxic  effects: 
acute  toxicity,  chronic  toxicity,  carcinogenicity,  and  other  effects.  Detailed  profiles  can 
be  found  in  the  toxicological  literature. 

ARARs  for  the  site  contaminants  are  discussed  in  Section  1.  The  MCL  is  an 
enforceable  limit,  under  the  Safe  Drinking  Water  Act,  on  the  amount  of  a  substance 
that  is  in  water  delivered  to  any  user  of  a  public  water  supply  system.  MCLs  are  set 
as  close  as  possible  to  MCLGs,  considering  technical  and  economic  feasibility. 
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MCLGs  are  human  health  goals  at  which  no  known  or  anticipated  adverse  effects  are 
expected  to  occur.  The  State  of  Georgia  has  identified  certain  contaminants  with 
MCLs  that  apply  to  groundwater.  Representatives  of  GAEPD  have  also  indicated 
that  the  standards  apply  to  all  groundwater  without  distinguishing  between  drinking 
water  and  nondrinking  water  sources.  GAEPD  has  also  indicated  that  nonregulated 
contaminants  should  be  compared  to  background  concentrations  in  assessing  if  a 
release  of  hazardous  constituents  has  occurred. 

The  State  of  Georgia  has  adopted  surface  water  quality  standards  intended  to  protect 
their  designated  use,  which  includes  propagation  of  fish,  shellfish,  game,  and  other 
beneficial  aquatic  life.  No  quantitative  regulatory  criteria  are  available  for  evaluating 
potential  ecological  impacts  of  contaminants  in  groundwater,  sediments,  and  soils. 

The  potential  for  ecological  impacts  related  to  contamination  at  GANGB  sites  was 
therefore  evaluated  by  comparing  sample  concentrations  to  surface  water  quality 
criteria. 

In  contrast,  risk  levels  are  an  attempt  to  quantify  the  risk  associated  with  exposure  to 
a  specified  dose  or  concentration.  For  example,  slope  factors  are  the  risk  of  excess 
cancers  occurring  in  a  population,  as  a  function  of  dose,  above  some  baseline  level 
expected  for  that  population.  Specifically,  the  slope  factor  is  the  slope  of  the  line  that 
defines  the  95th  percent  upper  confidence  limit  on  the  dose-response  curve  from  a 
study  or  collection  of  studies  on  the  carcinogenicity  of  a  particular  substance.  Slope 
factors  are  preferentially  based  on  studies  in  humans,  such  as  epidemiological  studies, 
but  are  often  based  on  toxicological  studies  in  animals  and  may  be  supported  with 
in  vitro  genotoxicity  studies  of  mammalian,  insect,  emd  microbial  cells. 

Multiplication  of  the  slope  factor  by  a  specific  dose  of  a  substance  yields  a  unitless 
value  that  represents  the  probability  that  an  individual  will  develop  cancer  after  expo¬ 
sure  to  that  dose  over  a  lifetime.  Multiplication  of  the  unit  risk  by  the  concentration 
of  a  substance  in  air  or  water  yields  a  unitless  value  that  represents  the  probability 
that  an  individual  will  develop  cancer  after  exposure  to  that  concentration  over  a 
lifetime.  These  estimates  of  excess  lifetime  cancer  risks  were  not  calculated  in  this 
preliminary  evaluation. 

Toxicity  depends  on  the  dose  or  concentration  of  the  substance,  i.e.,  the  dose- 
response  relationship.  Toxicity  values  are  a  quantitative  expression  of  the  dose- 
response  relationship  for  a  chemical.  Toxicity  values  take  the  form  of  reference  doses 
(RjfDs),  slope  factors,  and  unit  risks,  each  of  which  are  specific  to  exposure  through 
different  routes. 

Two  primary  sources  of  toxicity  values  were  used  in  this  evaluation.  The  primary 
source  was  EPA’s  Integrated  Risk  Information  System  (IRIS)  database.  DlIS  is  an 
EPA  data  base  containing  up-to-date  health  risk  and  EPA  regulatory  information. 
IRIS  contains  only  those  RfDs  and  slope  factors  that  have  been  verified  by  EPA  work 
groups  and  is  considered  by  EPA  to  be  the  preferred  source  of  toxicity  information. 

If  a  toxicity  value  was  not  available  through  IRIS,  the  next  data  source  consulted  was 
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the  most  recently  available  Health  Effects  Assessment  Summary  Tables  (HEAST) 
issued  by  the  EPA’s  Office  of  Research  and  Development  (1989b).  HEAST 
smnmarizes  interim  and  some  verified  RfDs  and  slope  factors. 

The  toxicity  value  describing  the  dose-response  relationship  for  noncarcinogenic 
effects  is  the  RfD.  Three  categories  of  R£D  are  potentially  available:  chronic  RfDs 
(RfDp  for  oral,  and  RfDj  for  inhalation),  subchronic  RfDs  (RfD,.),  and  developmental 
toxicant  RfD  (RfD<j,).  TTie  RfD  is  generally  expressed  in  units  of  milligram  per 
kilogram  of  body  weight  per  day  (mg/kg-day).  Inhalation  RfDs  may  be  expressed  as 
either  mg/kg-day  or  mg/m^. 

EPA  defines  a  chronic  reference  dose  (RfD)  as  an  estimate,  with  uncertainty 
spanning  approximately  one  order  of  magnitude  or  greater,  of  a  daily  exposure  to  the 
human  population,  including  sensitive  subpopulations,  that  is  likely  to  be  without  an 
appreciable  risk  of  deleterious  effects  during  a  lifetime.  Chronic  RfDs  are  specifically 
developed  to  be  protective  for  long-term  exposure  to  a  compound  (as  a  Superfund 
program  guideline,  7  years  to  lifetime). 

RfDs  for  some  inorganic  compounds  are  for  specific  forms,  such  as,  hexavalent  and 
trivalent  chromium.  The  CLP  analyses  do  not,  however,  report  concentrations  of 
specific  forms,  but  give  results  in  terms  of  the  "total"  inorganic  chemical.  In  such 
situations,  it  was  conservatively  assumed,  unless  otherwise  known,  that  the  most  toxic 
form  was  present  and  its  RfD  was  used. 

Table  5-1  lists  the  EPA  classifications  and  the  slope  factors  for  the  potential 
carcinogens  at  the  nine  GANGB  sites,  and  Table  5-2  lists  the  RfDs  for  the  potential 
chemicals  of  concern.  Arsenic  and  beryllium  are  two  naturally  occurring  elements 
that  have  high  oral  slope  factors  according  to  information  in  IRIS.  Ingestion  of 
groundwater  or  soil  may  be  considered  a  potential  route  of  exposure  for  these 
chemicals.  However,  beryllium  is  so  poorly  absorbed  from  the  gut  that  ingestion  has 
not  been  unequivocally  shown  to  induce  a  carcinogenic  response.  The  Agency  for 
Toxic  Substances  and  Disease  Registry  (ATSDR,  1988)  cites  three  studies  of  oral 
administration  of  beryllium  in  rats  that  support  the  contention  that  poor  absorption 
significantly  reduces  the  hazard  of  oral  ingestion.  The  IRIS  oral  slope  factor  for 
beryllium  (4.3  mg/kg-day)  does  not  consider  the  low  absorption  and  provides  a  very 
conservative  estimate  of  the  carcinogenic  potential  of  beryllium. 

Arsenic  concentrations  as  high  as  43  jig/l  are  not  outside  the  range  of  concentrations 
that  might  be  released  from  natural  sources  (ATSDR,  1988).  Concentrations  above 
10  jig/1  have  been  found  in  major  river  basins  including  the  Missouri,  Lower 
Mississippi,  Colorado,  Western  Gulf,  Pacific  Northwest,  and  Great  Basin.  Estimates 
of  arsenic  ingested  through  drinking  water  are  between  5  and  4,000  jig/day.  The 
highest  exposure  levels  are  expected  from  private  wells  in  areas  of  naturally  high 
background  levels  of  arsenic.  Anthropogenic  emissions  of  arsenic  occur  primarily 
firom  fossil  fuel  combustion,  pesticide  use,  and  copper  smelting  and  result  in  the 
deposition  of  approximately  95,000,000  pounds/year  on  land.  Therefore,  risk 
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Table  5-1 

EPA  Weight-of-Evidence 
Classifications  and  Slope  Factors  for 
Potential  Carcinc^ens  at  the  Georgia  Air  National  Guard  Base 


Chemical 

Weight-of- 

Evidence 

Group 

Slope 

Factor 

(mg/kg-day) 

Source 

Arsenic 

A 

1.75* 

HEAST,  12/90 

Benzene 

A 

0.029 

IRIS,  1990 

Benzo  [ajanthracene 

B2 

ND 

HEAST,  12/90** 

Benzo[a]pyrene 

B2 

11.5 

HEAST,  12/90 

Benzo[a]fluoranthene 

B2 

ND 

HEAST,  n/OO” 

Benzo[g,h,i]perylene 

B2 

ND 

HEAST,  12/90** 

Beryllium 

B2 

4.3 

IRIS,  1990 

Cadmium 

B1 

6.1“ 

IRIS,  1990 

Chromium 

A 

41“ 

IRIS,  1990 

Chrysene 

B2 

ND 

HEAST,  12/90** 

Dibenzo[a,h]anthracene 

B2 

ND 

HEAST,  12/90** 

1,4-Dichlorobenzene 

C 

0.024 

IRIS,  1990 

1,1-Dichloroethane 

C 

ND 

HEAST,  12/90 

1,1-Dichloroethene 

C 

0.6 

IRIS,  1990 

Indeno[  l,2,3-cd]perylene 

B2 

ND 

HEAST,  12/90** 

Lead 

B2 

ND 

IRIS,  1990 

Nickel 

A 

0.84“ 

IRIS,  1990 

1, 1,2-Trichlorothane 

C 

0.057 

IRIS,  1990 

Trichloroethene 

B2 

0.017 

HEAST,  12/90 

®  Slope  factor  calculated  from  the  oral  unit  risk  recommended  for  adoption  by  the 
Administrator  of  the  EPA  (IRIS,  1990) 

’’  Risk  estimates  for  other  carcinogens  based  on  benzo[a]pyrene. 

Slope  factor  based  on  Federal  Ambient  Water  Quality  Criteria  (1980)  estimates 
for  PAH  compounds. 

**  Inhalation  slope  factor.  Oral  slope  factor  is  not  determined,  although  there  is 
adequate  evidence  for  carcinogenicity  of  this  compound  by  oral  route. 

mg/kg-day  =  milligram  per  kilogram  of  body  weight  per  day 
ND  =  Not  determined  
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Table  5-2 

Reference  Dose  Values  (RfDs)  for  the 
Chemicals  of  Concern  at  the  Nine  GANGB  Sites 
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Chemical 


VOCs 

Ethylbenzene 

Xylene 

Toluene 

Trichloroethene 

1. 1- Dichloroethane 

1. 1- Dichloroethene 

1, 1 , 1  -T  richloroe  thane 

1. 1.2- T  richloroethane 

1 .2- Dichloroben2ene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 


PAH  Compounds 

Naphthalene 

1- Methylnaphthalene 

2- Methylnaphthalene 
Fluorene 
Phenanthrene 
Fluoranthene 
Pyrene 

Benzo[a]anthracene 

Chrysene 

Benzo[b]fluoranthene 


RfD 

(mg/kg-day) 


0.0009® 

0.09® 

0.004® 

0.09® 
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Table  5>2 

Reference  Dose  Values  (RfDs)  for  the 
Chemicals  of  Concern  at  the  Nine  GANGB  Sites 
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Chemical 


PAH  Compounds  (continued) 

Benzo[a]pyrene 

Indeno[l,2,3-cd]pyrene 

Dibenzo[a,h]anthracene 

Benzo[g,h,i]perylene 


Priority  Pollutant  Metals 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 


RfD 

(mg/l^-day) 


o.oor 

0.005" 

0.0005" 

0.005" 


0.0003*^ 


0.003" 


"Source:  IRIS,  1990 
•Source:  HEAST,  12/90 

ND  =  Not  determined 
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assessment  and  subsequent  risk  management  depend  on  the  identification  of  the 
arsenic  sovirce.  An  oral  unit  risk  (5  x  lO  Vng/1)  has  also  been  developed  based  on  an 
increased  incidence  of  skin  cancers  in  humans  associated  with  arsenic  in  drinking 
water.  The  Administrator  of  EPA  has  recommended  that  the  oral  unit  risk  be 
adopted  (IRIS,  1990).  The  oral  unit  risk  for  arsenic  corresponds  to  a  slope  factor  of 
1.75  (mg/kg-day). 


5.5  ENVIRONMENTAL  SETTING 

5.5.1  BIOTIC  COMMUNITIES 

The  GANGB  Master  Plan  identified  three  distinct  community  types  on  and  adjacent 
to  the  facility.  Most  of  the  GANGB  property  is  characterized  as  a  disturbed- 
maintained  community,  in  which  species  composition  is  strongly  affected  by  past  and 
ongoing  human  activities.  Vegetation  is  dominated  by  grasses,  hedges,  shrubs,  pal¬ 
mettos,  and  pine  trees.  A  pine-forest  community  adjacent  to  GANGB  property,  east 
of  State  Route  307,  has  been  fragmented  by  roads,  railroads,  and  other  construction. 
Areas  of  mixed  forest  are  found  adjacent  to  the  east  and  south  sides  of  GANGB 
property.  The  mixed-forest  vegetation  is  dominated  by  pines  and  hardwood  trees  in 
the  canopy,  sub-canopy,  and  herbaceous  layers,  but  grasses,  vines,  and  shrubs  are  also 
common  in  these  areas.  A  wetland  area  is  within  GANGB  boundaries,  adjacent  to 
the  west  side  of  State  Route  307. 

No  comprehensive  wildlife  surveys  have  been  reported  for  GANGB  property.  A  1977 
study  of  a  mixed-forest  community  near  Savannah  Municipal  Airport  property  docu¬ 
mented  a  total  of  194  animal  species,  comprised  of  133  birds,  16  amphibians,  28 
reptiles,  and  17  mammals. 

The  1983  Master  Plan  for  Savannah  Municipal  Airport  indicated  that  disturbed 
maintained  areas  primarily  provide  habitat  for  highly  mobile  or  adaptable  species, 
such  as  the  mockingbird,  crow,  house  sparrow,  eastern  cottontail,  opossum,  eastern 
mole,  shrew,  and  numerous  rodents,  including  mice  and  rats.  Forest-dwelling  mam¬ 
mals  reported  to  occur  on  airport  property  included  the  gray  squirrel,  fox  squirrel, 
raccoon,  and  white-tailed  deer.  The  fox  and  bobcat  were  not  documented  on  airport 
property,  but  they  were  also  considered  likely  to  occur  there.  The  southern  cop¬ 
perhead,  eastern  cottonmouth,  and  canebrake  rattlesnake  have  been  reported  near 
ditches  and  canals  in  forest  habitat  near  the  municipal  airport. 

S.52  THREATENED  AND  ENDANGERED  SPECIES 

Nine  animal  species  and  seven  plants  that  are  designated  as  threatened  or 
endangered  by  feueial  or  state  statutes  are  reported  to  occur  in  Chatham  County 
habitats  similar  to  those  found  in  the  vicinity  of  GANGB  property.  The  1983 
Savannah  Municipal  Airport  Master  Plan  indicated  that  six  federally  protected  animal 
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species  have  historically  been  reported  in  the  vicinity  of  the  airport:  American  alli¬ 
gator,  indigo  snake,  eastern  brown  pelican,  southern  bald  eagle,  American  peregrine 
falcon,  and  Bachman’s  warbler.  The  alligator  is  currently  listed  as  threatened  because 
it  is  similar  in  appearance  to  other  crocodilians;  in  Georgia,  the  alligator  is  not 
threatened  or  endangered. 

No  federally  listed  plants  were  reported  to  occur  near  the  airport  in  the  1983 
Savannah  Municipal  Airport  Master  Plan,  and  no  state  or  federally  listed  plants  or 
animals  were  reported  on  GANGB  property  in  the  1990  GANGB  Master  Plan. 
Sherman’s  pocket  gopher,  which  is  classified  as  endangered  by  the  State  of  Georgia, 
was  historically  found  in  the  area.  However,  no  Sherman’s  pocket  gophers  have  been 
reported  in  the  area  since  1939,  and  it  appears  unlikely  that  this  gopher  still  exists  on 
municipal  airport  or  GANGB  property. 


5.6  SITE  NO.  1--CRTC  HANGER  AND  WASHRACK 
DISCHARGE  POINT 

5.6.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.6.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil“Samples  from  two  depths  at  one  location 

•  Groundwater— samples  from  two  monitor  wells 

•  Surface  water-four  samples  firom  the  drainageway 

•  Sediment-twelve  samples  from  the  base  of  the  drainage  ditch. 

Table  5-3  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  firequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  Dichloromethane,  which  is  a  common 
laboratory  artifact,  was  the  only  chemical  listed  in  Table  5-3  that  was  not  considered  a 
preliminary  chemical  of  concern  at  this  site.  Table  5-4  summarizes  the  range  of 
detected  concentrations  for  each  medium. 

5.6.U  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  1  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  that  the  base  will  remain  in  its 
current  location  through  mid-year  2035.  Access  to  the  base  is  restricted 
in  some  areas. 
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Table  5-3 

Summary  of  Positive  Detections 
Site  No.  1— CRTC  Hanger  and  Washrack  Discharge  Point 


Page  1  of  2 


Chemical 


Soil  (|ig/kg) 


Volatile  Organic 
Compounds 

Toluene 

Priority  Pollutant  Metals 
Chromium 


Nickel 

Zinc 


Groundwater  (pg/l) 


Priority  Pollutant  Metals 

Cadmium 

Chromium 

Lead 

Silver 

Zinc 


Surface  Water  (pg/l) 


Volatile  Oi^anic 
Compounds 

Dichloromethane 

Priority  Pollutant  Metals 

Arsenic 

Cadmium 


Volatile  Oi^anic 
Compounds 

Dichloromethane 

Trichloroethene 


Frequency  of 
Detection 


Range  of  Sample 
Quantitation  Limits 


Range  of  Detected 
Concentrations 


Background 

Level® 


52,000 

17,000 


100101C6.DFB 


Table  5-3 

Summary  of  Positive  Detections 
Site  No.  1-CRTC  Hanger  and  Washrack  Discharge  Point 


1  Page  2  of  2 

Chemical 

Frequency  of 
Detection 

Range  of  Sample 
Quantitation  Limits 

Rai^  of  Detected 
Concentrations 

Bacl^round 

Level* 

Polynuclear  Aromatic 
Hydrocarbon  Compounds 

2-Methyl  Naphthalene 

1/12 

62-600 

590J 

NA 

1-Methyl  Naphthalene 

1/12 

62  -  600 

720J 

NA 

Fluorene 

2/12 

62-600 

53J  -  710J 

NA 

Phenanthrene 

5/12 

62-74 

220  -  3300 

NA 

Fluoranthene 

6/12 

62-74 

53J  -  5,200 

NA 

Pyrene 

6/12 

62-74 

38J  -  5,400 

NA 

Benzo(a)  anthracene 

5/12 

62-74 

no  -  1,500 

NA 

Ben20(b)  fluoranthene 

5/12 

62-74 

86-  1300 

NA 

Benzo(k)  fluoranthene 

5/12 

62-74 

55J  -  950 

NA 

Chrysene 

5/12 

62-74 

180  -  3,600 

NA 

Benzo(a)  pyrene 

5/12 

62-74 

140  -  2,000 

NA 

Indeno(l,23-cd)  pyrene 

5/12 

62-74 

130  -  2,800 

NA 

Dibenzo(a,h)  anthracene 

4/12 

62  -  370 

74  -  920 

NA 

Benzo(g,h,i)  perylene 
Priority  Poilnltant  Metals 

5/12 

62-74 

91  -  2,000 

NA 

Arsenic 

10/12 

650  -  700 

890J  -  1,700J 

7,400 

Beryllium 

7/12 

570  -  700 

640-  1300 

850 

Cadmium 

5/12 

30 

30  -  2,900 

1,700 

Chromium 

12/12 

NA 

2300  -  31,000 

52,000 

Copper 

6/12 

2,600  -  2,800 

2,700  -  10,200 

22,000 

Lead 

12/12 

NA 

7,400  -  79,600 

17,000 

Mercury 

4/12 

20-30 

20  -  230 

120 

Zinc 

12/12 

NA 

7,000  -  57300 

52,000 

^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Surv^  (1984). 

J  =  Concentration  estimated  because  quality  control  criteria  wereas  not  met  or  amount  detected 
was  below  detection  limit.  ~ 

NA  =  Not  applicable 
Hg/kg  =  micrograms  per  kilogram 
»ig/l  =  micrograms  per  liter 
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Table  5-4 

Range  of  Detected  Concentrations 
Site  No  1— CRTC  Hangar  and  Washrack  Discharge  Point 


Concentration 


Chemical 


Volatile  Organic 
Compounds 

Trichloroethene 


Polynuclear  Aromatic 
HyArocarfoon  Compounds 

2-Methyl  Naphthalene 

1-Methyl  Naphthalene 

Ruorene 

Phenanthrene 

Fluoranthene 

Pyrene 

Benzo(a)  anthracene 
Chrysene 

Benzo(b)  fluoranthene 
Ben20(k)  fluoranthene 
Ben20(a)  Pyrene 
lndeno(l,23-cd)  pyrene 
Dibenzo(a,h)  anthracene 
Ben2o(g.h,i)  perylene 


Priority  Pollutant  Metals 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead  (unfiltered) 

Mercury 

Nickel 

Silver 


Soil 

(pg/kg) 


Groundwater 

(pg/1) 


Surface  Water 
(Pg/I) 


3,600  -  12,000 


3,100  -  9,000 


1,000  -  6,600 


Sediment 

(pg/kg) 


1.9  -  5.3 


53J  -  710J 
220  -  3300 
53J  -  5,200 
38J  -  5,400 

no  -  1300 

180  -  3,600 
86  -  1,500 
55J  -  950 
140  -  2,000 
130  -  2,800 
74  -  920 
91  -  2,000 


890J  -  17,000 
640  -  1,300 
30  -  2,900 
2,200  -  31,000 
2,700  -  10,200 
7,400  -  79,600 
20  -  230 


7,000  -  57,300 


J  =  Concentration  estimated  because  quality  control  cineria  were  not  met  or  amount 
detected  was  below  detection  limit, 
pg/kg  =  micrograms  per  kilogram 
pg/1  =  micrograms  per  liter 

=  Compound  was  analyzed  for  but  not  detected  above  estimated  detection  limit. 
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•  The  source  area  is  currently  under  industrial  use,  the  surrounding  area 
consists  of  various  base  and  airport  activities.  Site  access  is  not 
restricted. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  the  site, 
although  the  water  is  potentially  of  potable  watei  quality.  Groundwater 
migrates  toward  the  drainage  ditch. 

•  The  washrack  consists  of  a  concrete  pavement  that  drains  into  a  central 
stormwater  intake  structure.  The  stormwater  line  travels  southeast 
under  personnel-housing  facilities  and  discharges  into  an  open  drainage 
ditch  approximately  200  yards  from  the  washrack. 

•  The  open  drainage  ditch  traverses  an  open  field,  emptying  into  a 
retainage  pond  next  to  GANGB  at  the  Days  Inn  Motel. 

Under  current  conditions,  GANGB  personnel  are  unlikely  to  contact  the  chemicals  of 
concern  present  in  the  drainage  ditch.  The  public  may  have  increased  contact  to 
contaminants  that  migrate  to  the  canal;  however,  recreation  or  fishing  areas  have  not 
been  identified  in  the  canal. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  supply  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be  con¬ 
sidered  a  potential  future  use.  In  addition,  shallow  wells  have  reportedly  been 
installed  within  about  1  mile  of  the  base.  The  potentially  affected  groundwater  dis¬ 
charges  to  a  nearby  drainageway;  therefore,  a  primary  concern  about  contaminants  in 
groundwater  is  the  potential  transport  of  contaminants  and  discharge  to  surface 
water. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  of  VOCs,  PAH  compounds,  and  priority  pollutant  metals  reported  during 
the  SI,  and  could  also  influence  the  future  release  and  transport  of  these  constituents. 

Volatile  Organic  Compounds.  The  low  levels  of  dichloromethane  detected  at  this  site 
likely  represent  a  laboratory  artifact.  Other  VOCs  were  only  detected  in  the  sed¬ 
iment  and  soil  samples  from  this  site.  In  the  sediment  samples,  the  maximum  con¬ 
centration  of  trichloroethene  detected  was  5.3  pg/kg,  and  in  one  soil  sample,  toluene 
was  detected  at  1.3  pg/kg. 

Trichloroethene  would  be  expected  to  solubilize  from  sediments,  and  subsequently 
volatilize  from  surface  water.  It  would  not  be  expected  to  persist  in  the  surface  water 
column  or  significantly  bioconcentrate.  Because  trichloroethene  was  reported  only  in 
2  of  12  sediment  samples  and  it  was  not  reported  in  the  groundwater  or  soil  samples, 
the  likely  source  of  this  chemical  was  discharges  directly  into  the  drainageways.  Since 
several  areas  discharge  into  the  drainageway,  the  washrack  may  or  may  not  he  the 
source  of  the  trichloroethene. 
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The  low  levels  of  VOCs  reported  at  this  site  do  not  suggest  that  site  activities  are  a 
significant  source  for  VOCs,  and  therefore  the  air  pathway  was  not  considered  a  path¬ 
way  of  concern  for  VOCs  at  this  site. 

Polynuclear  Aromatic  Hydrocarbons  Compound.  PAH  compounds  were  not  reported 
in  the  soil,  groundwater,  or  surface  water  samples.  These  compounds  are  not 
expected  to  readily  transport  in  groundwater.  PAH  compounds  were  reported  in 
approximately  half  of  the  sediment  samples,  and  these  compounds  were  likely  dis¬ 
charged  directly  to  the  drainageways  from  stormwater  runoff  or  activities  at  the 
washrack.  The  PAH  compounds  reported  in  the  sediment  samples  generally  repre¬ 
sented  the  higher  molecular  weight  compounds  that  are  more  persistent.  PAH 
compounds  tend  to  be  metabolized,  and  therefore  bioconcentration  is  reduced. 

Concentrations  of  PAH  compounds  were  highest  at  the  discharge  point  to  the 
drainage  ditch  (Ol-SS-12).  Howev  er,  the  third  highest  concentration  was  at  the  most 
downstream  sample  location  (Ol-SS-01).  The  concentrations  reported  were  near  the 
detection  limits  for  most  of  the  samples. 

Transport  offsite  of  these  constituents  may  occur  with  sediment  migration  or 
subsequent  discharges  from  roads  downstream  of  the  discharge  point.  Basewide  and 
offsite  activities  other  than  activities  at  the  washrack  may  contribute  to  releases  of 
PAH  compounds. 

Priority  Pollutant  Metals.  Various  metals  were  reported  in  each  of  the  media 
evaluated  during  the  SI,  and  some  of  these  detections  may  be  attributed  to  naturally 
occurring  levels.  The  soil  samples  contained  chromium,  lead,  nickel,  and  zinc  at 
concentrations  below  typical  background  levels.  Concentrations  in  the  sediment 
samples  were  higher  than  those  in  the  soil  samples. 

Many  metals  are  attenuated  in  groundwater  from  processes  like  cation  exchange, 
sorption,  and  precipitation.  Chromium  may  exist  as  an  anion  in  solution,  resulting  in 
greater  mobility.  Particulates  in  groundwater  samples  may  result  in  elevated  concen¬ 
trations  of  metals  in  the  samples,  and  therefore  the  concentrations  detected  may  not 
necessarily  be  representative  of  the  mobility  of  these  constituents.  Lead  was  reported 
at  23  ng/1  in  an  unfiltered  sample,  but  was  less  than  0.002  iig/1  in  the  associated 
filtered  sample.  Groundwater  at  the  site  is  acidic  (pH  4.1  to  5.6),  which  may  account 
for  regional  elevated  metal  concentrations.  The  concentrations  of  priority  pollutant 
metals  in  groundwater  at  Site  No.  1  were  similar  to  levels  measured  in  the 
background  well  (09-MW-05). 

Metals  reported  in  surface  water  samples  were  at  concentrations  similar  to  those 
reported  in  the  groundwater  samples.  It  is  likely  that  the  elevated  metals  detected  in 
the  surface  water  resulted  from  direct  discharges  of  groundwater  into  the  drainage 
ditch  and  stormwater  runoff.  The  metal  distribution  in  the  drainageway  does  not 
suggest  major  deposition  of  metals  near  the  discharge  point  to  the  ditch,  although 
cadmium,  lead  and  zinc  concentrations  in  the  sediment  were  highest  at  that  point 
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(Ol-SS-12).  Cadmium  and  zinc  concentrations  were  elevated  in  the  downstream  sur¬ 
face  water  and  sediment  samples.  Beryllium  was  only  reported  in  sediment  samples 
collected  downstream  from  the  discharge  point. 

5.6.13  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  presented  in  Appendix  H. 
Arsenic,  beryllium,  lead,  TCE,  and  several  of  the  PAH  compoimds  detected  at  Site 
No.  1  are  known  or  suspected  carcinogens  by  the  ingestion  pathway. 

The  following  samples  had  concentrations  that  exceeded  the  potential  ARARs: 


Matrix 

Sample 

Number 

Chemical 

Sample 

Concentration 

Potential  ARAR 
Criterion 

Groundwater 

Ol-MW-02 

Lead 

23  ng/1 

Proposed  MCL  (5  jig/1) 
Current  EPA  Region  IV 
Guidance  (15  ng/1) 

Surface  Water 

Ol-SW-04 

Arsenic 

6  jig/1 

FAWQC  for  protection 
of  human  health  from 
consumption  of  fish  (10"^ 
cancer  risk  of  0.0175) 

5.6.1.4  Risk  Screening 

Soil.  One  sample  location  was  evaluated  for  site-related  contaminants.  Although 
toluene  was  detected  at  1.3  pg/kg  in  a  soil  sample,  it  was  not  detected  in  the  ground- 
water  samples,  suggesting  that  the  washrack  was  not  a  primary  source  for  this  con¬ 
stituent.  Several  metals  were  reported  in  the  soil  samples  at  levels  below  typical 
background  levels.  At  this  site,  exposures  would  be  lifted  to  GANGB  persormel 
working  in  the  area. 

Direct  contact  exposures  to  GANGB  personnel  are  not  expected  to  be  a  concern. 
Concentrations  of  metals  detected  in  the  soil  samples  were  generally  below  those 
detected  in  the  sediments  samples,  suggesting  that  the  soils  are  not  a  significant 
source  for  runoff  into  the  surface  water.  A  change  in  the  use  of  this  site  may  increase 
ocposure  to  soils,  but  based  on  the  observed  concentrations,  it  is  unlikely  that  other 
site  uses  would  result  in  unacceptable  risks. 

Groundwater.  No  organic  constituents  were  reported  in  groundwater  samples 
collected  during  the  SI.  Several  metals  were  reported  in  the  unfiltered  groundwater 
samples  at  concentrations  similar  to  background  levels  and  below  the  drinking  water 
standards.  Lead  was  reported  at  23  jig/1  in  one  sample,  which  exceeded  the  EPA 
Region  IV  guidance  concentration  of  15  |ig/l.  Lead  was  below  detectable  levels  in  the 
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filtered  sample.  Although  arsenic  was  below  the  MCL,  it  exceeded  the  10"^  risk  level 
for  ingestion  of  a  potable  water  supply. 

The  shallow  groundwater  is  not  used  for  potable  water  supply  at  the  base,  and  the 
metals  are  not  likely  to  be  highly  mobile.  Groundwater  discharges  to  the  drain¬ 
ageway.  Although  the  arsenic  concentration  in  a  groundwater  sample  exceeded  the 
FAWQC  for  protection  of  human  health  fi-om  consumption  of  fish,  it  is  unlikely  that 
groundwater  discharge  to  the  surface  water  is  a  major  source  of  contaminants  to  the 
canal. 

Surface  Water.  Exposures  by  GANGB  personnel  to  contaminants  in  the  surface 
water  would  be  limited  because  the  drainageway  is  not  believed  to  be  used  for 
recreation  or  fishing.  Contaminants  in  downstream  surface  water  could  potentially 
result  in  exposure  to  the  public.  Arsenic  was  the  only  contaminant  reported  in  the 
surface  water  samples  that  exceeded  FAWQC  for  the  protection  of  human  health. 
This  exceedence  was  detected  in  the  sample  collected  near  the  discharge  point  to  the 
ditch  where  exposures  would  be  limited.  Concentrations  in  the  downstream  samples 
did  not  exceed  the  FAWQC  for  protection  of  human  health. 

Sediment  Human  exposure  to  sediments  are  generally  limited.  Since  the  onsite 
surface  water  is  not  used  for  recreation,  GANGB  personnel  are  unlikely  to  have 
frequent  direct  contact  exposure.  Elevated  concentrations  of  some  constituents  in 
sediments  may  contribute  to  elevated  concentrations  in  fish  tissue.  This  could  be  a 
potential  concern  in  the  offsite  surface  water;  however,  fishing  is  not  known  to  occur 
in  this  area.  The  distribution  of  contaminants  in  the  drainageway  suggest  that  mul¬ 
tiple  sources  may  have  contributed  to  the  concentrations  detected  in  the  sediment 
samples. 

5.6.2  PRELIMINARY  ECOLOGICAL  EVALUATION 

No  surface  water  samples  collected  at  Site  No.  1  contained  contaminants  at  levels 
above  applicable  State  of  Georgia  water  quality  criteria.  In  groundwater  samples, 
concentrations  of  lead,  silver,  and  zinc  were  higher  than  state  surface  water  quality 
criteria,  but  these  metals  do  not  appear  to  be  migrating  to  surface  water  at  rates  that 
would  affect  the  levels  of  metals  in  the  surface  water  and  that  represent  a  significant 
risk  to  biota.  In  addition,  these  metals  may  not  be  related  to  contamination  from  Site 
No.  1,  since  levels  of  all  three  were  similar  to  groundwater  concentrations  at  a 
background  location  near  the  runway  (09-MW-05). 
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5.7  SITE  NO.  2-CRTC  VEHICLE  MAINTENANCE  WASHRACK 

DISCHARGE  POINT 


5.7.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.7.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-samples  from  two  depths  at  one  location 

•  Groundwater— sample  from  one  monitor  well 

•  Surface  water-two  samples  from  the  drainageway 

•  Sediment-four  samples  from  the  base  of  the  drainage  ditch 

Table  5-5  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  and  the  range  of  detected 
concentrations.  No  constituents  listed  in  this  table  were  eliminated  as  chemicals  of 
concern.  Metals  were  not  analyzed  at  this  site  because  they  were  not  considered 
source  contaminants  based  on  a  description  of  site  activities.  Table  5-6  summarizes 
the  range  of  detected  concentrations  for  each  medium. 

5.7.U  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  2  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  the  base  will  remain  in  its  current 
location  through  mid-year  2035.  Site  access  is  not  restricted. 

•  The  source  area,  which  is  fenced,  is  currently  under  industrial  use,  the 
surrounding  area  consists  of  various  base  and  airport  activities. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  the  site, 
although  the  water  is  potentially  of  potable  water  quality.  Groundwater 
migrates  toward  the  drainage  chtch. 

•  Washwater  from  the  paved  area  used  to  clean  vehicles  is  collected, 
passed  through  an  oil-water  separator,  and  discharged  to  an  adjacent 
ditch. 

•  The  drainage  ditch  is  approximately  3  feet  wide  and  1  to  12  inches 
deep,  with  vegetative  growth  reducing  the  access.  Other  ditches 
intersect  the  site’s  drainage  ditch  about  200  yards  downstream.  Water 
may  stagnate  or  percolate  at  this  point.  During  storm  events,  surface 


1001013D.DFB 


5-25 


Table  5-5 

Sniniiuiiy  of  Positive  Detections 

Site  No.  2--CRTC  Vehicle  Maintenance  Washrack  Dischaiy  Point 


Chemical 

Frequent^  of 
Detection 

Range  erf  Sample 
Quantitation 
Limits 

Range  of  Detected  D 
Concentrations  H 

Soil  (us/ks) 

Pfdynnclear  Aromatic  Hydrocarbon 
Compounds 

Phenanthrene 

1/2 

58 

160  1 

Anthracene 

1/2 

NA 

35J  1 

Fluoranthene 

1/2 

58 

190  1 

Pyrene 

1/2 

58 

180 

Benzo(a)  anthracene 

1/2 

58 

100 

Chrysene 

1/2 

58 

140 

Benzo(b)  fluoranthene 

1/2 

58 

100 

Benzo(k)  fluoranthene 

1/2 

NA 

91 

Benzo(a)  pyrene 

1/2 

58 

86 

Sediment  (M>/ks) 

Polynuclear  Aromatic  Hydrocarbon 
Compounds 

Phenanthrene 

1/4 

1,400  -  3,100 

2,900 

Fluoranthene 

2/4 

1,400  -  3,100 

1,0001  -  3300 

Pyrene 

2/4 

1,400  -  3,100 

8301-2,800 

Benzo(a)  anthracene 

1/4 

1,400  -  3,100 

1,4001 

Chrysene 

1/4 

1,400  -  3,100 

2,100 

1  Benzo(b)  fluoranthene 

1/4 

1,400  -  3,100 

1300J 

1  Benzo(k)  fluoranthene 

1/4 

NA 

740J 

Benzo(a)  pyrene 

1/4 

1,400  -  3,100 

1,400J 

Indeno(l,23«i)  pyrene 

1/4 

1,400  -  3,100 

1,100J 

Benzo(g4i4)  perylene 

1/4 

1,400  -  3,100 

920J 

1  J  «  Concentration  estimated  because  quality  oontr 

ol  criteria  were  not  me 

it  or  amount 

1  detected  was  below  detection  limit 

1  NA  =  Not  applicable 

1  pg/kg  9  micrograms  per  kilogram 
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Table  5-6 

Range  of  Detected  Concentrations 
Site  No.  2~CRTC  Vehicle  Maintenance  Washrack  Dischai^e  Point 


Concentration  j 

Chemical 

Soil 

Sediment 

(pg/kg) 

Polynuclear  Aromatic  Hydrocarbon  Compounds 

Phenanthrene 

160 

2,900 

Anthracene 

35J 

— 

Fluoranthene 

190 

1,000J  -  3,300 

Pyrene 

180 

830J  -  2,800 

Benzo(a)  anthracene 

100 

1,400J 

Chrysene 

140 

2,100 

Benzo(b)  fluoranthene 

100 

1,300J 

Ben2o(k)  fluoranthene 

91 

740J 

Benzo(a)  pyrene 

86 

1,400J 

Indeno(l,2,3-cd)  pyrene 

Benzo(g,h,i)  perylene 

— 

1,100J 

920J 

J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or 
amount  detected  was  below  detection  limit, 
fig/kg  =  micrograms  per  kilogram 

-  =  Compoimd  was  analyzed  for  but  not  detected  above  estimated  detection 

limit. 
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water  continues  to  flow  east,  ultimately  emptying  into  Pipermakers 
Canal. 

Under  current  conditions,  GANGB  personnel  are  unlikely  to  contact  chemicals  of 
concern  present  in  the  drainage  ditch.  The  public  may  have  increased  contact  to 
contaminants  that  migrate  to  the  canal;  however  recreation  or  fishing  areas  have  not 
been  identified  in  the  canal.  The  surface  water  is  not  used  for  potable  water  supply. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  supply  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be  con¬ 
sidered  a  potential  future  use.  The  potentially  affected  groundwater  discharges  to  a 
nearby  drainageway;  therefore,  the  primary  concern  about  contaminants  in  ground- 
water  is  the  potential  transport  of  contaminants  and  discharge  to  surface  water. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  of  PAH  compounds  reported  during  the  SI,  and  could  also  influence  the 
future  release  and  transport  of  these  compounds.  The  shallow  soil  sample  contained 
PAH  compounds  at  levels  an  order  of  magnitude  lower  than  the  levels  detected  in  the 
samples  from  the  drainage  ditch.  PAH  compounds  were  not  detected  in  the  ground- 
water  sample  or  deep  soil  sample.  This  pattern  is  consistent  with  the  typically  low 
mobility  of  these  constituents.  Several  PAH  compounds  were  reported  in  the  sedi¬ 
ment  sample  fi'om  the  discharge  point  (SS-04),  and  two  PAH  compounds  (pyrene  and 
fluoranthene)  were  reported  in  the  immediate  downstream  sediment  sample  (SS-03). 
PAH  compounds  were  not  reported  in  the  two  sediment  samples  collected  further 
downstream. 

PAH  compounds  tend  to  accumulate  in  sediment  with  high  organic  carbon  content. 
These  constituents  appear  to  be  concentrated  near  the  discharge  point,  most  likely  as 
a  result  of  direct  discharges  to  the  ditch  rather  than  from  groundwater  discharge. 
Transport  offsite  of  these  constituents  may  occur  with  sediment  migratior  Activities 
other  than  those  at  the  washrack  may  have  contributed  to  releases  of  the 
compoimds. 

5.7.U  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  in  Appendix  H.  Several 
of  the  PAH  compounds  reported  at  Site  No.  2  are  known  or  siispected  carcinogens  by 
the  ingestion  pathway. 

5.7.1.4  Risk  Screening 

Soil.  Several  PAH  compounds  were  reported  in  shallow  soil  samples  collected 
adjacent  to  the  paved  area  of  the  site.  The  industrial  uses  at  this  site  would  limit 
potential  exposures  to  GANGB  personnel;  therefore,  the  potential  threat  to  human 
health  is  limited.  The  levels  detected  do  not  appear  to  be  high  enough  to  account  for 
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the  elevated  concentrations  detected  in  the  samples  collected  from  the  adjacent 
sediments. 

Groundwater.  Hazardous  constituents  were  not  identified  during  the  SI  in  the  shallow 
groundwater  sample.  Although  groundwater  may  discharge  to  the  drainage  ditch, 
only  low-mobility  constituents  were  reported  in  the  groundwater  samples,  suggesting 
that  groundwater  was  not  the  transport  medium. 

Surface  Water.  No  hazardous  constituents  were  identified  in  the  surface  water 
samples  collected  at  the  site.  Human  exposures  to  water  in  the  drainageway  are 
expected  to  be  low  since  it  is  not  suitable  for  recreational  purposes. 

Sediment.  Human  direct  contact  exposures  to  sediment  are  typically  not  significant 
pathways  for  contact  with  contaminants.  This  would  be  particularly  true  for  drain- 
agewa}^  adjacent  to  industrial  activities.  Human  exposure  may  occur  if  the  con¬ 
taminants  cire  transported  downstream  to  areas  used  by  the  public,  particularly  if 
these  constituents  resulted  in  elevated  concentrations  in  fish  tissue.  PAH  compounds 
were  not  reported  in  the  downstream  samples;  therefore  the  potential  impacts  may  be 
localized  to  areas  where  human  exposures  are  not  likely  to  occur. 

5.7  J  PRELIMINARY  ECOLOGICAL  EVALUATION 

VOC  and  PAH  contaminants  were  not  detected  in  surface  water  or  groundwater 
samples  collected  at  this  site.  Elevated  levels  of  several  PAH  compounds  were 
detected  in  sediment  samples,  and  these  could  enter  the  food  chain  through  sediment 
consumption  by  benthic  organisms  or  through  consumption  of  resuspended  sediments 
by  filter-feeding  organisms.  Aquatic  biota  have  not  been  surveyed  at  this  site; 
therefore,  the  significance  of  this  potential  exposure  pathway  could  not  be  evaluated. 


5.8  SITE  NO.  5-165TH  BULK  FUEL  FACILITY 

5.8.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.8.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-six  shallow  samples,  four  deep  samples 

•  Groundwater— samples  from  five  monitor  wells 

Table  5-7  is  a  summary  of  the  positive  detections  for  each  medimn.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  All  of  the  chemicals  shown  in  Table  5-7 
were  considered  chemicals  of  concern  except  dichloromethane,  which  is  a  common 
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Table  5-7 


Summary  of  Positive  Detections 
Site  No.  5-165th  Bulk  Fuel  Facility 


Page  1  of  2 

Chemical 

Frequency 
of  Detection 

Range  of  Sample 
Quantitation  Limits 

Range  of  Detected 
Concentrations 

Background 

Level* 

Volatile  Organic 
Compounds 

Dichlororoethane 

2/10 

1  -  120 

3.6UJ  -  3.8UJ 

NA 

Toluene 

2/10 

1  -  120 

1.9  -  29 

NA 

Ethyl  benzene 

1/10 

1  -  120 

28 

NA 

Total  Xylenes 

1/10 

1  -  120 

72 

NA 

Polynuclear  Aromatic 

Hydrocarbon 

Compounds 

Naphthalene 

2/10 

52-66 

220  -  980 

NA 

2-Methyl  Naphthalene 

2/10 

52-66 

250  -  2,000 

NA 

1-Methyl  Naphthalene 

2/10 

52-66 

220  -  1,200 

NA 

Priority  Pollutant 
Metals 

Arsenic 

10/10 

NA 

370  -  11,200 

7,400 

Beryllium 

2/10 

590  -  650 

74  -  170 

850 

Chromium 

10/10 

na 

4,100  -  26,200 

52,000 

Copper 

5/10 

1,000  -  1,200 

1,200  -  8,100 

22,000 

Lead 

10/10 

NA 

3,000  -  13,100 

17,000 

Mercury 

2/10 

20-30 

88-98 

120 

Nickel 

5/10 

2,600  -  3,000 

UOO  -  7,200 

18,000 

Selenium 

2/10 

1,500  -  1,600 

130  -  220 

450 

Silver 

1/10 

790  -  UOO 

840 

2,800 

Zinc 

10/10 

NA 

420  -  16,200 

52,000 
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Table  5-7 

Summary  of  Positive  Detections 

Site  No.  5~165th  Bulk  Fuel  Facility 

Page  2  of  2 

Chemical 

Frequency 

Range  of  Sample 

Range  of  Detected 

Background 

of  Detection 

Quantitation  Limits 

Concentrations 

Level* 

Groundwater  (ue/1) 

Volatile  Organic 
Compounds 

Dichioromethane 

2/5 

1 

1.4  -  2.0 

lU 

Benzene 

1/5 

1 

25 

lU 

Ethyl  benzene 

1/5 

1 

3.7 

lU 

Polynuclear  Aromatic 

Hydrocarbon 

Compounds 

Naphthalene 

1/5 

2 

2 

2U 

2-Methyl  Naphthalene 

1/5 

2 

3 

2U 

1-Methyl  Naphthalene 

1/5 

2 

2 

2U 

Priority  Pollutant 
Metals 

Arsenic 

3/5 

5.0J 

IIJ  -  43J 

NA 

Beryllium 

1/5 

5.0 

20 

NA 

Cadmium 

2/5 

0.2 

0.8  -  0.9 

NA 

Chromium 

5/5 

NA 

2J-99J 

NA 

Copper 

2/5 

20 

20-30 

NA 

Lead 

4/5 

2 

22J  -  47J 

NA 

Nickel 

1/5 

40 

40 

NA 

Silver 

3/5 

10 

10-20 

NA 

Zinc 

5/5 

NA 

11  -  130 

NA 

^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Surv^  (1984). 

J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or  amount 

deteaed  was  below  detection  limit. 

^g/kg  =  micrograms  per  kilogram 
|ig/l  =  micrograms  per  liter 

NA  =  Not  applicable 

U  =  Compound  analyzed  for  but  not  detected.  Numerical  value  is  the  estimated  deteaion 

J  limit 

_ 

clbtl04/030.51 


laboratory  contaminant  Table  5-8  sununarizes  the  range  of  detected  concentrations 
for  each  medium. 

5.8.1.2  Exposure  Pathway  Assessment 

The  ecposure  to  contaminants  associated  with  activities  at  Site  No.  5  are  affected  by 
several  factors: 

•  The  GANGS  Master  Plan  indicates  that  the  base  will  remain  in  its 
current  location  through  mid-year  2035.  Access  to  the  site  is  not 
restricted. 

•  The  facility  is  currently  under  industrial  use.  The  Bulk  Fuel  Facility  is  a 
fenced  restricted  area.  The  surrounding  land  consists  of  open  areas  and 
undeveloped  wooded  areas.  A  spill  of  JP-4  or  AVGAS  fuel  is  reported 
to  have  migrated  to  an  offsite  location. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  the  site, 
although  the  water  is  potentialty  of  potable  water  quality. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  supply  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be  con¬ 
sidered  a  potential  future  use.  It  has  been  reported  that  sh^ow  wells  have  been 
installed  within  about  1  mile  of  the  airport.  IHie  primary  concern  about  contaminants 
in  groundwater  is  the  potential  transport  of  contaminants  to  offsite  properties. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  of  VOCs,  PAH  compounds,  and  priority  poUutant  metals  reported  during 
the  SI,  and  could  influence  future  release  and  transport  of  these  constituents. 

Volatile  Organic  Compounds.  VOCs  are  generally  mobile  in  groimdwater,  and  tend 
to  volatilize  from  surface  soils  and  water.  The  low  levels  of  dichloromethane  and 
toluene  detected  in  samples  collected  at  this  site  likety  represent  laboratory  contami¬ 
nation.  The  other  VOCs  that  were  detected  are  common  fuel  constituents  (benzene, 
toluene,  ethylbenzene,  and  xylenes).  The  analyses  of  the  samples  collected  during  the 
SI  did  not  suggest  that  there  are  widespread  high  concentrations  of  fuel  residuals. 
VOC  concentrations  in  water  samples  were  significantly  below  potential  saturation 
levels. 

The  initial  migration  of  VOCs  is  determined  by  the  flow  of  the  fuel  product,  which 
may  spread  verticaUy  and/or  horizontalty  depending  on  the  water  saturation  and  the 
permeability  of  the  soils  at  the  time  of  the  release. 

Potynndear  Aromatic  Hydrocarbons  Compounds.  Naphthalene,  which  is  a  common 
constituent  in  fuels,  was  reported  in  two  of  the  soil  samples  and  one  of  the  ground- 
water  samples,  but  none  of  the  higher  molecular  weight  PAH  compounds  were 
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Table  5-8 

Range  of  Detected  Concentrations 
Site  No.  5-165tli  Bulk  Fuel  Facility 


Chemical 


Volatile  Organic 
Compounds 

Toluene 

Benzene 

Ethyl  benzene 

Total  Xylenes 


Polynuclear  Aromatic 

Hydrocarbon 

Compounds 

Naphthalene 

2-Methyl  Naphthalene 

1-Methyl  Naphthalene 


Priority  Pollutant 
Metals 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 


Concentration 


Soil  (pg/kg) 


220  -  980 
250-2,000 
220  -  1,200 


370  -  11,200 
74  -  170 

4,100  -  26,200 
1,200  -  8,100 
3,000  -  13,100 
88-98 
1,300  -  7,200 
130  -  220 
840 

420  -  16,200 


Groundwater  (pg/1) 


IIJ  -  43 J 


0.8  -  0.9 
2J  -  99J 
20-30 
22J  -  47J 


10-20 
11  -  130 


pg/kg  = 

pg/1  = 


Concentration  estimated  because  quality  control  criteria  were  not 
meet  or  amount  detected  was  below  detection  limit, 
micrograms  per  kilogram 
micrograms  per  liter 

Compound  was  analyzed  for  but  not  detected  above  estimated 
detection  limit. 
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reported.  The  concentrations  of  naphthalene  detected  in  the  soil  samples  were  higher 
than  the  detected  concentrations  of  VOCs,  which  may  reflect  the  original  fuel  com¬ 
position  and  the  subsequent  weathering  that  would  occur  following  a  release. 

Priority  Pollutant  Metals.  Various  metals  were  reported  in  the  soil  and  groundwater 
samples,  and  some  of  these  detections  may  be  attributed  to  naturally  occurring  levels. 
The  soil  samples  contained  copper,  chromium,  lead,  nickel,  and  zinc  at  concentrations 
below  typical  background  levels.  Arsenic  was  reported  in  one  soil  sample  at 
11.2  m^g,  which  is  higher  than  the  typical  background  level  of  7.4  m^g,  but  may 
represent  site  background  conditions. 

The  lead  detections  may  be  associated  with  selected  fuels,  but  the  other  metals 
detected  would  not  be  typically  associated  with  petroleum  products.  However, 
presence  of  petroleum  products  in  soils  could  change  the  ambient  conditions,  e.g., 
reduce  the  redox  potential,  which  could  then  change  the  solubility  of  the  metals 
present  in  that  medium. 

Several  metals  were  reported  in  the  unfiltered  grotindwater  samples.  The  distribution 
of  metal  detections  at  this  site  does  not  necessarily  suggest  a  plume  of  metals  is 
present  and  migrating  in  the  groundwater.  These  levels  may  represent  conditions  in 
the  acidic  shallow  groundwater  and  may  be  the  result  of  particulates  in  the  samples, 
consistent  with  basewide  observations. 

5.8.13  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  in  Appendix  H.  The 
following  groundwater  samples  had  concentrations  that  exceeded  potential  ARARs: 

EPA 

Region  IV 
Guidance 

NA 
NA 
NA 
NA 
15 
15 
15 
15 


NA  =  Not  applicable 


Sample 

Location 

Chemical 

Sample 

Concentration 

(lig/l) 

Final 

MCL 

(lig/l) 

Proposed 

05-EW-108 

Benzene 

25 

5 

NA 

05-MW-01 

Beryllium 

20 

NA 

1 

05-MW-01 

Chromium 

99 

50 

100 

05-MW-04 

Cadmium 

91 

50 

100 

05-MW-02 

Lead 

47 

50 

5 

05-MW-02 

Lead 

22 

50 

5 

05-MW-03 

Lead 

23 

50 

5 

05-MW-04 

Lead 

43 

50 

5 
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5.8.1.4  Risk  Screening 


Soil.  Common  fuel  constituents  were  identified  in  soil  samples  fi’om  one  location; 
however,  screening  activities  suggested  more  significant  contamination  may  be  present 
in  the  surficial  soils.  Direct  contact  exposures  to  contaminants  in  surficial  soils  would 
be  low.  Because  no  routine  activities  occur  in  this  area,  exposures  by  GANGB  per¬ 
sonnel  would  be  infrequent.  The  offsite  locations  evaluated  in  the  SI  are  currently 
undeveloped  wooded  areas  on  which  routine  exposures  would  not  occur;  however, 
future  development  of  these  areas  could  occur,  resulting  in  increased  exposures.  The 
fuel  constituents  identified  in  the  laboratory  analyses  of  the  soil  samples  did  not 
include  known  or  suspected  carcinogens,  and  the  reported  concentrations  of  toluene, 
ethylbenzene,  xylenes,  and  naphthalene  would  result  in  a  hazard  quotient  below  1  for 
ingestion  of  soils  using  residential  exposure  assumptions  for  adults  (100  mg  of  soil/day, 
70  kg  body  weight).  This  suggests  that  base  increased  activities  at  this  site  would  not 
result  in  elevated  risks.  Critical  toxicity  values  are  not  available  for  naphthalene. 

TPH  was  detected  in  some  of  the  soil  samples,  which  indicates  the  presence  of  higher 
molecular  weight  hydrocarbons. 

Metals  were  reported  in  the  soil  samples  at  concentrations  lower  than  typical 
background  levels,  although  arsenic  concentrations  were  somewhat  elevated.  A 
potential  source  of  arsenic  in  this  area  has  not  been  identified. 

Groundwater.  Shallow  groundwater  is  not  currently  used  for  potable  water  at  the  site 
and  is  unlikely  to  be  developed  for  this  purpose  in  the  future.  Organic  constituents 
were  reported  in  one  of  the  five  ground^ter  samples.  Benzene  was  reported  at 
25  jig/1.  The  current  standard  for  benzene  is  5  |i^,  and  the  State  of  Georgia  applies 
this  standard  to  groundwater.  Ethylbenzene  was  reported  in  one  groundwater  sample 
at  a  concentration  of  3.7  jig/1.  The  proposed  drinking  water  standard  for  ethyl¬ 
benzene  is  700  ^g/l.  Naphthalene  was  reported  in  one  groundwater  sample  at  a 
concentration  of  2  jig/1.  There  are  no  current  or  proposed  standards  available  for 
naphthalene  in  groundwater.  However,  based  on  the  RfD  for  naphthalene  of 
0.004  mg/kg-day,  the  hazard  quotient  for  naphthalene  would  not  be  exceeded  for 
consumption  of  water  (2  1/day,  70  kg  adult)  at  a  concentration  of  140  jig/l. 

Arsenic  and  beryllium  are  known  or  suspected  carcinogens  through  the  ingestion  of 
groundwater  pathway.  Arsenic  was  not  reported  above  the  drinking  water  standard, 
but  the  maximum  concentration  reported  was  above  the  lO"^  risk  level.  Beryllium, 
which  was  reported  in  one  sample,  also  exceeded  this  risk  level  for  potable  use  of  the 
aquifer.  Cadmium,  silver,  and  lead  were  below  the  current  MCLs.  Chromium  was 
above  the  current  MCL  but  below  the  proposed  MCL.  The  secondary  MCLs  for  cop¬ 
per  and  zinc  were  not  exceeded.  Four  unffltered  groundwater  samples  had  concen¬ 
trations  above  the  current  EPA  Region  IV  guidance  of  15  jig/1  for  lead  in  drinking 
water.  The  two  filtered  samples  had  concentrations  of  lead  below  the  detection 
limits. 
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Widespread  groundwater  contamination  by  fuel  constituents  was  not  identified  in  the 
SI,  and  this  may  be  attributed  to  restricted  vertical  migration.  However,  additional 
monitoring  of  areas  downgradient  from  the  fuel  sources  may  be  required  to  verify 
that  these  organic  constituents  are  not  migrating  offsite.  A  specific  source  of  metals 
was  not  identified  at  this  site;  however,  elevated  metal  concentrations  appear  to  be 
characteristic  of  the  shallow  aquifer  at  GANGS. 

5.SJ  PRELIMINARY  ECOLOGICAL  EVALUATION 

Organic  contamination,  typically  associated  with  aviation  fuels  was  detected  along  the 
entire  northeast  property  boundary.  The  majority  of  the  detections  were  made  in  the 
upper  4  feet  of  the  surficial  soils;  above  a  less  permeable  confining  unit.  Based  on 
field  screening  and  confirmatory  sampling,  it  appears  that  in  several  locations  the  soils 
are  virtually  saturated  with  fuel  remnants.  Although  soil  contamination  is  present  at 
this  site,  the  potential  for  exposure  or  migration  appears  limited  given  the  known  site 
conditions.  Because  the  majority  of  the  contaminants  were  detected  above  the 
groundwater  surface  and  above  a  confining  unit,  the  probability  for  rapid  migration  or 
surface  exposure  appears  unlikely. 

No  surface  water  exists  at  Site  No.  5,  and  there  does  not  appear  to  be  a  potential 
connection  between  the  site  and  adjacent  surface  waters.  Groundwater  concentra¬ 
tions  of  beryllium,  cadmium,  copper,  lead,  silver,  and  zinc  were  higher  than  surface 
water  standards.  However,  no  pathway  for  ecological  exposure  appears  to  exist,  and 
the  levels  of  the  metals  detected  at  Site  No.  5  were  similar  to  the  concentrations  in 
the  background  sample  (09-MW-05). 


5.9  SITE  NO.  6-165TH  VEHICLE  MAINTENANCE  SPILL  AREA 

5.9.1  Preliminaiy  Homan  Health  Evaluation 

5.9.1.1  Selection  of  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  aralyzed: 

•  Soil-four  samples 

•  Groundwater-one  sample 

Table  5-9  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  All  of  the  chemicals  shown  in  Table  5-9 
are  considered  chemicals  of  concern,  except  dichloromethane  (methylene  chloride), 
which  is  a  common  laboratoiy  contaminant.  Table  5-10  summarizes  the  range  of 
detected  concentrations  for  each  medium. 
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Table  5-9 

Sanunary  of  Positive  Detections 

Site  No.  6-«l<i5th  Vehicle  Maintenance  Spill  Area 

Chemical 

1 

Frequency 

of 

Detection 

Range  of  Sample 
Quantitation  Limits 

Range  of  Detected 
Concentrations 

Background 

Level* 

Volatile  Organic 
Compounds 

Dichloromethane 

4/4 

NA 

2.4  -  2.7 

NA 

Toluene 

1/4 

1.2 

1.3 

NA 

Priority  Pollutant 
Metals 

Arsenic 

4/4 

NA 

88  -  350 

7,400 

Beryllium 

3/4 

5.3 

8-  10 

850 

Cadmium 

1/4 

200  -  210 

230 

1,700 

Chromium 

4/4 

NA 

1,400  -  2,000 

52,000 

Copper 

4/4 

NA 

1300  -  2,200 

22,000 

Lead 

4/4 

NA 

2300  -  4,400 

17,000 

Mercury 

4/4 

NA 

100  -  120 

120 

Nickel 

4/4 

NA 

710  -  2300 

18,000 

Selenium 

1/4 

130-140 

210 

450 

Silver 

1/4 

820  -  890 

830 

2.800 

Zinc 

-3/4 

2,600 

4,500  -  7,800 

52,000 

Groundwater 

(mTI) 

Priority  Pollutant 
Metals 

Cadmium 

1/1 

NA 

4 

<0.2 

Chromium 

1/1 

NA 

129 

<2 

Copper 

1/1 

NA 

20 

60 

Lead 

1/1 

NA 

64 

22 

..  Selenium 

1/1 

NA 

232J 

<25R 

1  Zinc 

L  1/1 

NA 

no 

80 

^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Survey  (1984). 

J  =  Concentration  estimated  because  qualitv  control  criteria  were  not  met  or  amount  detected 
was  below  the  detection  limit. 

NA  3=  Not  applicable 

R  =  Quality  control  indicates  data  not  usable. 
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Table  5-10 

Range  of  Detected  Concentrations 
Site  No.  6~165th  Vehicle  Maintenance  Spill  Area 


Concentration 


Chemical 


Volatile  Oi^anic 
Compounds 

Dichloromethane 

Toluene 


Priority  Pollutant 
Metals 

Arsenic 

Beryllium 

Cadmium 


Chromium 


Soil  (|ig/kg) 


2.4UJ  -  2.7UJ 


Groundwater  (|ig/l) 


Copper 

Lead 

Mercury 

Nickel 

Selenium 


Silver 


88  -  350 
8-10 


1,400  -  2,000 

1.300  -  2,200 

2.300  -  4,400 
100  -  120 

710  -  2,300 


2,600  -  7,800 


J  =  Concentration  estimated  because  quality  control  criteria  were  not  met 
or  amount  detected  was  below  the  detection  limit. 

Hg\kg  =  micrograms  per  kilogram 
pg\l  =  micrograms  per  liter 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value  is  the 
estimated  detection  limit. 

=  Compound  analyzed  for  but  not  detected. 
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5.9.1^  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  6  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  the  base  will  remain  in  its  current 
location  through  mid-year  2035.  Access  to  the  site  is  not  restricted. 

•  The  spill  occurred  in  the  early  1960s  adjacent  to  a  vehicle  maintenance 
building,  near  the  center  of  the  Savannah  International  Airport,  and 
migrated  to  a  wooded  area  behind  the  facility. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  qu^ty.  The  water 
table  is  about  2  to  4  feet  bis,  flowing  southeast  toward  a  drainage  ditch. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  supply  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be 
considered  a  potential  future  use.  It  has  been  reported  that  shallow  wells  have  been 
installed  within  about  1  mile  of  the  airport.  The  potentially  affected  groundwater  may 
discharge  to  a  drainageway. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  VOCs  and  priority  pollutant  metals  reported  during  the  SI,  and  could 
influence  future  release  and  transport  of  these  constituents. 

Volatile  Organic  Compounds.  VOCs  typical  of  fuels  are  generalty  mobile  in 
groundwater  and  tend  to  volatilize  from  surface  soils  and  water.  The  depth  to  water 
in  this  area  is  less  than  5  feet;  therefore,  a  spill  of  fuels  would  be  retained  near  the 
surface,  which  would  facilitate  losses  from  volatilization  and  biodegradation.  The  spill 
occurred  approximately  30  years  ago;  therefore,  significant  attenuation  would  be  ex¬ 
pected. 

Priority  Pollutant  Metals.  Arsenic,  beryllium,  cadmium,  chromium,  lead,  mercury, 
nickel,  selenium,  and  zinc  were  reported  in  soil  and  groundwater  samples  evaluated 
during  the  SI,  and  these  detections  may  be  attributed  to  naturally  occurring  levels. 

The  soils  samples  contained  these  metals  at  concentrations  typical  of  background 
levels. 

Many  metals  are  attenuated  in  groundwater  from  processes  like  cation  exchange, 
sorption,  and  precipitation.  Because  particulates  in  groundwater  samples  may  result 
in  elevated  concentrations  of  metals,  detections  are  not  necessarily  representative  of 
the  mobility  of  these  constituents.  TTie  elevated  concentrations  of  metals  detected  in 
the  groundwater  samples  are  not  characteristic  of  fuels,  and  other  sources  have  not 
been  identified.  The  concentrations  of  metals  detected  appear  to  be  characteristic  of 
basewide  acidic  conditions  in  the  shallow  aquifer. 
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5.9.13  Toxicity  Assessment 


The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
stimmarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  in  Appendix  H.  Lead  is 
the  only  chemical  of  concern  reported  at  Site  No.  6  during  the  SI  that  is  a  known  or 
suspected  carcinogen  Ity  the  ingestion  pathway. 

The  groundwater  samples  (05-MW-01)  had  concentrations  that  exceeded  the  potential 
ARARs: 


Chemical 

(ug/1) 

Sample 

Concentration 

Final 

MCL 

(ng/1) 

Proposed 

EPA  Region  IV 
Guidance 
(Pg/1)  — 

Chromium 

129 

50 

100 

NA 

Lead 

64 

50 

5 

15 

Selenium 

232J 

10 

50 

NA 

J  =  Concentration  estimated  because  quality  criteria  were  not  met  or  amount 
detected  was  below  detection  limit 
NA  =  Not  applicable 

5.9.1.4  Risk  Screening 

Soil.  Trace  concentrations  of  toluene  were  reported  in  one  soil  sample.  Other  fuel 
constituents  were  not  reported,  further  suggesting  that  the  toluene  detection  does  not 
represent  residual  from  the  spill  that  occurred  30  years  ago.  The  reported  metals 
were  typical  of  backgroimd  concentrations,  which  does  not  suggest  risks  from  direct 
contact  exposures  from  ingestion.  In  addition,  GANGB  personnel  would  be  expected 
to  firequent  this  area.  If  this  site  were  used  for  alternate  base  activities  that  could 
increase  exposures,  these  activities  would  most  likely  not  result  in  significant  risk 
based  on  the  available  data. 

Groandwater.  No  organic  compounds  were  reported  in  the  groundwater  samples.  In 
addition,  shallow  groundwater  is  not  used  for  potable  water  supply.  Total  petroleum 
hydrocarbon  levels  suggested  some  residual  hydrocarbons  may  be  in  the  area. 

Metal  concentrations  were  elevated  in  the  unfiltered  groundwater  samples.  The 
selenium  concentration  (232  jig/l)  detected  in  the  groundwater  sample  exceeded  the 
current  and  proposed  MCLs,  and  this  detection  is  not  characteristic  of  the  other 
groundwater  samples  collected  during  the  SI.  The  lead  concentration  was  above  the 
cxirrent  MCL  and  the  current  EPA  Region  IV  guidance  concentration  of  15  pg/1.  The 
concentration  of  chromium  in  the  groundwater  sample  was  also  above  the  current  and 
proposed  MCLs.  Sources  of  these  metals  have  not  been  identified,  but  as  with  other 
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GANGS  sites  evaluated  in  the  SI,  their  presence  suggests  that  future  potable  use  of 
the  shaUow  aquifer  would  be  limited. 

5.9.2  PRELIMINARY  ECOLOGICAL  EVALUATION 

No  surface  water  exists  at  Site  No.  6,  and  there  appears  to  be  a  limited  potential 
connection  between  the  site  and  adjacent  surface  waters.  Groimdwater  concen¬ 
trations  of  copper  and  selenium  were  higher  than  surface  water  standards.  Levels  of 
these  metals  were  higher  than  the  concentrations  detected  in  the  background  sam¬ 
ple  (09-MW-05);  however,  no  pathway  for  ecological  exposure  appears  to  exist. 


5.10  SITE  NO.  7-165TH  VEHICLE  MAINTENANCE  WASHRACK 

5.10.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.10.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-samples  from  two  depths  at  one  location 

•  Groundwater-samples  from  one  monitor  well 

•  Surface  water-three  samples  from  the  drainageway 

•  Sediment-four  samples  from  the  drainageway 

Table  5-11  is  a  summaiy  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  All  of  the  chemicals  shown  in  Table  5-11 
are  considered  chemicals  of  concern,  except  dichloromethane,  which  is  a  common  lab¬ 
oratory  contaminant.  Table  5-12  summaries  the  range  of  detected  concentrations  for 
each  medium.  Metals  were  not  analyzed  at  this  site,  and  no  contaminants  were  iden¬ 
tified  in  the  smface  water  samples. 

5.10.1.2  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  7  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  the  base  will  remain  in  its  current 
location  through  mid-year  2035.  Access  to  the  site  is  not  restricted. 

•  The  source  area  is  currentfy  under  industrial  use;  the  surrounding  area 
consists  of  various  base  and  airport  facilities  including  the  GANGB 
headquarter  building. 
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Table  S-ll 

Sumoiary  of  Positive  Detections 
Site  No.  7"16Sth  Vehicle  Maintenance  Washrack 


Chemical 

Frequency 
of  Detection 

Range  of  Sample 
Quantitation  Limits 

Range  of 
Detected 
Concentrations 

Background 

Level* 

1/2 

1.2 

2.8 

NA 

Groundwater(  tig/1) 

Volatile  Organic 
Compounds 

Dichloromethane 

1/1 

NA 

1.3UJ 

lU 

Total  Xylenes 

1/1 

NA 

3.8 

lU 

Polynuclear  Aromatic 
Hydrocarbon 

Compounds 

Naphthalene 

1/1 

NA 

5 

24 

Sediment  (M^kg) 

Volatile  Oi^ganic 
Compounds 

Dichloromethane 

1/4 

1.1  -  1.3 

4.2 

NA 

^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Survey  (1984). 


J  =  Concentration  estimated  because  quality  control  criteria  were  not 
met  or  amount  detected  was  below  detection. 

|tg/kg  =  micrograms  per  kilogram 

|ig/k  =  micrograms  per  liter 

NA  =  Not  applicable 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value 

is  the  estimated  deteaion  limits. 


dbtl04\057.51 


Table  5-12 

Range  of  Detected  Concentrations 

Site  No.  7-165th  Vehicle  Maintenance  Washrack 

Chemical 

Concentration  || 

Soil  (pg/kg) 

Groundwater  (pg/1) 

Volatile  Organic 
Compounds 

Toluene 

Total  Xylenes 

2.8 

3.8 

Polynuclear  Aromatic 
Hydrocarbon 

Compounds 

Naphthalene 

5.0 

pg/kg  =  micrograms  per  kilogram 
pg/1  =  microgram  per  liter 

=  Compound  analyzed  for  but  not  detected 

dbt  104/033.51 


•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  quality.  Groundwater 
migrates  to  the  east-southeast,  toward  the  drainageway.  The  site  is 
located  about  1,000  feet  from  the  GANGB  boundary. 

•  Stormwater  from  the  paved  area  is  channeled  or  runs  overland  directly 
to  the  drainage  ditch. 

GANGB  personnel  could  contact  the  sediments  and  surface  water  in  the  drainageway, 
although  this  contact  would  not  be  expected  to  be  frequent.  The  shallow  ditch  would 
not  be  used  for  recreational  purposes  or  fishing.  Shallow  groundwater  is  unlikely  to 
be  used  for  water  supply  based  on  the  availability  of  an  alternate  source  of  better 
yield  and  water  quality,  but  potable  use  may  be  considered  a  potential  future  use. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the  distri¬ 
bution  of  the  organic  compoimds  reported  during  the  SI,  and  could  influence  future 
release  and  transport  of  these  constituents.  Low  levels  of  dichloromethane  and  tolu¬ 
ene  may  represent  laboratory  contamination  at  this  site.  The  remaining  organic 
contaminants  reported  included  detections  of  xylenes  (3.8  pg/1)  and  naphthalene 
(5  pg/1)  in  the  groundwater  sample.  These  constituents  are  the  lower  mobility/ 
volatility  constituents  associated  with  various  fuels.  The  concentrations  are  substan¬ 
tially  below  saturation  levels,  suggesting  the  source  may  be  dissolved  fuel  components 
released  during  the  wash  activities.  However,  significant  soil  contamination  was 
detected  in  a  soil  boring  that  was  abandoned. 

Specific  organic  compounds  were  not  identified  in  the  sediment  or  surface  water 
samples  from  the  drainageway.  The  fuel  components  of  potential  concern  do  not 
appear  to  persist  in  that  area,  if  routine  releases  have  occurred. 

5.10.1.3  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  tind  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  in  Appendix  H.  None  of 
the  chemicals  of  concern  reported  at  this  site  are  known  or  suspected  carcinogens. 
The  concentrations  of  chemicals  of  concern  detected  in  the  groundwater  sample  col¬ 
lected  from  this  site  did  not  exceed  the  potential  ARARs. 

5.10.1.4  Risk  Screening 

The  laboratory  analyses  of  the  samples  did  not  identify  any  organic  constituents  at 
concentrations  above  those  observed  in  the  soil,  surface  water,  or  sediment  blank 
samples.  Although  the  field  screening  suggested  that  some  soils  may  be  more  highly 
contaminated,  the  groundwater  sample  did  not  contain  concentrations  that  would 
indicate  a  large  source  of  contamination. 
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Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site.  However,  it  is 
reported  that  shallow  wells  have  been  installed  near  the  airport.  In  addition,  the 
concentration  of  ?^lene  detected  (3.8  pg/l)  was  below  the  proposed  MCL  of 
10,000  jig/1,  and  the  concentration  of  naphthalene  detected  (5  pg/l)  would  not  prohibit 
potable  use  of  the  aquifer  based  on  its  RfD  of  0.004  mg/kg/day  (2 1/day,  70  kg  adult). 

Current  onsite  exposures  to  soil,  surface  water,  or  sediment  would  be  limited  to 
infrequent  contact  by  GANGB  personnel.  The  data  also  suggest  that  if  this  area  were 
used  for  other  base  activities  with  potential  increased  exposmes,  these  activities  would 
not  result  in  significant  risks. 

5.10.2  PRELIMINARY  ECOLOGICAL  EVALUATION 

No  contaminants  were  detected  in  surface  water  samples  collected  at  Site  No.  7. 
Concentrations  of  organic  contaminants  detected  in  soil  and  groundwater  samples 
were  low  compared  to  applicable  surface  water  criteria,  and  the  potential  risk  to  biota 
appears  low.  However,  significant  soil  contamination  was  detected  during  the  field 
screening. 

Although  the  presence  of  identifiable  organic  contamination  was  not  made  in  the 
sediment  samples  collected  from  Site  Number  8,  TPH  compounds  were  detected  in 
each  of  the  four  samples  collected.  The  concentrations  of  the  fotur  respective  samples 
appears  to  indicate  that  the  source  of  the  contamination  is  the  discharge  point  The 
c^ainage  ditch  from  which  the  sediment  samples  were  collected  travels  off-site  and 
eventually  discharges  into  the  Pipemaker’s  Canal.  Even  though  TPH  compounds 
were  detected,  their  presence  in  the  sediments  appears  relatively  stable  and  of  little 
threat  as  a  source  of  long-term  contamination.  Additionally,  the  potential  for  expo¬ 
sure  from  contaminants  within  the  sediment  matrix  is  very  limited  considering  the 
relative  isolation  and  use  of  the  drainage  ditch. 


5.11  SITE  NO.  8~OLD  165TH  AIRCRAFT  WASHRACK 

5.11.1  PRELIMINARY  HUMAN  EDEALTH  EVALUATION 

5.11.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-samples  fi-om  two  depths  at  one  location 

•  Groundwater-samples  from  four  monitor  wells 

•  Surface  water-four  samples  fi’om  the  drainageway 

•  Sediment-six  samples  from  the  drainage  ditch 
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Table  5-13  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  All  of  the  chemicals  shown  in  Table  5-13 
are  considered  chemicals  of  concern,  except  dichloromethane,  which  is  a  common  lab¬ 
oratory  contaminant.  Table  5-14  summarizes  the  range  of  detected  concentrations  for 
each  medium. 

5.11.1.2  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  8  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  the  base  will  remain  in  its  current 
location  through  mid-year  2035.  Access  to  the  site  is  not  restricted. 

•  The  source  area  is  currentfy  under  industrial  use;  the  surrounding  area 
is  used  for  a  variety  of  base  and  airport  activities.  The  site  is  located  at 
the  east  boundary  of  GANGB. 

•  Shallow  groimdwater  is  not  used  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  quality. 

•  The  site  was  formerly  used  as  a  washrack,  which  included  the  use  of 
solvents  and  paints.  Paved  areas  drain  to  the  southeast  to  a  series  of 
stormwater  drains  that  connect  to  a  drainage  ditch,  and  water  may  run 
off  the  southern  edge  and  percolate  into  the  adjacent  soils. 

•  The  open  drainage  ditch  receives  surface  water  drainage  from  surround¬ 
ing  pavements  emd  roadways  and  intercepts  groundwater  flow.  The 
ditch  ranges  from  6  to  10  feet  in  width  and  0.5  to  2  feet  in  depth.  It 
eventually  empties  into  Pipemakers  Canal,  about  a  mile  from  the  site. 
Recreational  or  potable  uses  of  surface  water  in  the  drainageways  were 
not  identified. 

This  site  is  not  currently  used  for  activities  that  are  likely  to  result  in  high  levels  of 
exposure.  If  contaminants  migrate  offsite  in  the  surface  water,  exposures  to  the  pub¬ 
lic  could  result.  However,  the  drainageways  and  Pipemakers  Canal  are  not  used  for 
recreational  or  potable  uses,  and  therefore,  exposures  to  the  public  would  likely  be 
limited. 

Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site;  however,  the 
deeper  aquifer  is  used  for  this  purpose.  It  is  reported  that  shallow  wells  have  been 
installed  near  the  base.  Potential  migration  of  contaminants  to  the  lower  aquifer  or 
to  offsite  shallow  grormdwater  could  result  in  exposures  to  contaminants  released 
from  the  site. 
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Table  5-13 

Samniary  of  Positive  Detectkms 
Site  Na  8~Old  165th  Aircraft  Washrack 


Chemical 


Virfatile  Organic 
Compounds 

l,l>l'Trichloroetliane 

Trichloroethene 

1,1^-Trichloroetliane 

13~Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

Toluene 

Priority  Pollutant  Metals 

Chromium 

Lead 

Mercury 

Nickel 

21inc 


Volatile  Organic 
Compounds 

Didiloromethane 

Trichloroethene 

Potynudear  Aromatic 
Hydrocarbon  Compounds 

Naphthalene 

Prhnhy  Pdlntant  Metals 

Arsenic 

Beryllium 

Cadmium 

Chromium 


Frequency 

of 

Detection 

Range  of  Samfde 
Quantitation 
limits 

1/6 

1  -  13 

2/6 

1.1  -  1.3 

1/6 

1  -  1.3 

1/6 

1-13 

1/6 

1  -  1.3 

1/6 

1  -  1.3 

4/6 

1  - 1.1 

4/6 

2600  -  3,000 

4/6 

2600  -  3,000 

1/6 

20 

26 

2600-3300 

5/6 

510 

1/4 

1  -  1000 

1/4 

1 

1/4 

2 

24 

5 

3/4 

5 

3/4 

0.2 

4/4 

NA 

Range  of 
Detwted 
Cmicentratitms 


1.2 

2.2  -  5.6 
1.4 
IJ 
24 
2J 

0.93J  -  3.9 

4,700  -  8,800 
2600  -  19,000 
70 

2600-3,200 
630-  1,800 


7-8 
5  -  10 
0.3  -  0.7 
65  -  234 


Pi«e  lof3 


Badtground 

Levd* 


52000 

17,000 

120 

18,000 

52000 
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Table  5-13 

Sanunary  of  Positive  DetectkHis 
Site  No.  8~Old  165th  Aircraft  Washrack 


Chemical 


Groondwater  (i^) 


(coat) 

Priority  Pollutant  Metals 
Copper 


Mercury 

Silver 


Surface  Water  (ug/1) 


Volatile  Organic 
Compounds 

Trichloroethene 

Priority  Pollutant  Metals 

Beryllium 

Cadmium 

Chromium 

Copper 


Volatile  Organic 
Compounds 

Vinyl  Chloride 

Dichloromethane 

1,1-Dichloroethane 

l,l>l-Tricliloroethane 

Trichloroethene 

13-Dichlorobenzene 

1,4-Dichlorobenzene 

13-Dichlorobenzene 

Toluene 


Frequency 

of 

Detection 


Range  Samjde 
Quantitation 
limits 


Rai^  of 
Detected 
Concentrations 


Page  2  of  3 


Background 

Level* 
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Snaunary  of  Pwitive  Detectknis 
sue  No.  8-^ld  165th  Aircraft  Washrack 


Page  3  of  3 


Chemical 

Frequency 

or 

Detection 

Range  of  Sample 
Quantitation 
Limits 

Range  of 
DetMted 
Concentrations 

Badcgronnd 

Levd* 

Sediment  (pg/1)  (cont) 

... 

Volatile  Organic 
Compounds 

Total  Xylenes 

1/6 

1.2  -  1.3 

4.7 

NA 

Polyniiciear  Aromatic 
Hydrocarbon  Compounds 

Phenanthrene 

2/6 

65-71 

55  J  -  3;200J 

NA 

Anthracene 

1/6 

63-71 

780J 

NA 

Fluoranthene 

3/6 

65-68 

72J- 2,9001 

NA 

Pyrene 

2/6 

65-71 

5U- 2,8001 

NA 

Ben20(a)  anthracene 

1/6 

63-71 

1,100J 

NA 

Chrysene 

1/6 

63-71 

1,600J 

NA 

Benzo(b)  fluoranthene 

1/6 

63-70 

730J 

NA 

Benzo(k)  fluoranthene 

1/6 

63-71 

480J 

NA 

Benzo(a)  pyrene 

1/6 

63-71 

930J 

NA 

lndeno(l,2>cd)  pyrene 

2/6 

65-71 

87J-860J 

NA 

Priority  PoUntent  Metals 

NA 

Arsenic 

6/6 

NA 

620J-  1300J 

7,400 

Beryllium 

3/6 

600  -  640 

620  -  780 

850 

Cadmium 

6/6 

NA 

30-1300 

1,700 

Chromium 

6/6 

NA 

6300  -  26,000 

52,000 

Copper 

4/6 

2^-2,600 

2,400  -  4,600 

22,000 

Lead 

6/6 

NA 

16,700  -  25,700 

17,000 

Mercury 

6/6 

NA 

40  -  460 

120 

Zinc 

6/6 

NA 

5300-  59,600 

52,000 

*Bad(grouiid  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Survey  (1984). 

J  =  Concentration  estimated  because  quality  control  criteria  not  met  or  amount  detected 
was  below  detection  limit 
NA  «  Not  applicable 
pg/kg  =  micrograms  per  kilogram 
=  micrograms  per  liter 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value  given  is  the  estimated 
detection  limit 

*  s  Sample  result  for  this  compound  exceeded  calibration  range  of  instrument 


100101CB.DFB 


Table  5-14 

Range  of  Detected  Concentrations 
Site  No.  8-Oid  165th  Aircraft  Washrack 


Volatile  Organic 
Compounds 

Vinyl  Chloride 

Dichloromethane 

1 . 1  -Dicholoroethane 

1 . 1 . 1  -T  richloroethane 
Trichloroethene 

1 . 1 .2- T  richloroethane 

1.3- Dichlorobenzene 

1.4- Oichlorobenzene 

1 .2- Dichlorobenzene 
Toluene 

Total  Xylenes 


Polynuclear  Aromatic 
Hydrocarbon  Compounds 

Naphthalene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)  anthracene 
Chrysene 

Benzo  (b)  fluoranthene 
6enzo(k)  fluoranthene 
Benzo(a)  pyrene 
Indeno(1.2J-cd)  pyrene 


Page  1  of  2 


Concentration  _ 


Soil  Groundwater  Surface  Water  Sediments 

(pg/kg)  (pg/1)  (Pg/>) 


dbtl04A)35.51 


Table  5-14 

Range  of  Detected  Concentrations 
Site  No.  8"Old  165th  Aircraft  Washrack 


Pi^  2  of  2 


Concentration 


Chemical 

Soil 

(Pg/*«g) 

Groundwater 

(Pg/l) 

Surface  Water 
(Pg^) 

Sediments 

(P8/l«) 

Priority  Pollutant  Metals 

Arsenic 

7.0  -  8.0 

620  -  1,300 

Beryllium 

1 

5.0  -  10 

10 

620  -  7,800 

Cadmium 

0.3  -  0.8 

0.5  -  1.0 

30  -  UOO 

Chromium 

4.7  -  8.8 

65  -  234 

2J  -  3J 

6.800  -  26,000 

Copper 

- 

20-100 

20 

2,400  -  4,600 

Lead 

2.6  -  19.0 

97  -  133 

4J  -6J 

16,700  -25,700 

Mercury 

0.07 

0.5  -  1.4 

" 

40  -  460 

Nickel 

2.6  -  3.2 

“ 

- 

— 

Silver 

- 

10 

- 

" 

Zinc 

0.63  -  1.8 

30-90 

30-40 

5,200  -  59,600 

J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or  amount 
detected  was  below  detection  limit 
^g/kg  =  micrograms  per  kilogram 
Hg/1  =  micrograms  per  liter 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value  given  is  the  estimated 
detection  limit 

=  Compound  analyzed  for  but  not  detected 
*  =  Sample  result  for  this  compound  exceeded  calibration  range  of  instrument 


The  natxire  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  of  VOCs,  PAH  compounds,  and  priority  pollutant  metals  reported  during 
the  SI,  and  could  influence  future  release  and  transport  of  these  constituents. 

Volatile  Organic  Compounds.  VOCs  are  generally  mobile  in  groundwater  and  tend 
to  volatilize  from  surface  soils  and  water.  Detectible  concentrations  of  these 
constituents  in  all  media  sampled  suggest  that  reasonably  high  concentrations  of 
solvents  were  used  and  released  at  the  site.  The  predominant  VOCs  at  this  site  are 
the  chlorinated  solvents,  rather  than  the  aromatic  constituents  characteristic  of  fuels. 

Because  VOCs  have  a  high  volatility,  intermedia  transfers  of  these  compounds  may 
occur.  This  could  result  in  releases  from  the  source  areas  to  the  air,  with  potential 
exposures  from  inhalation.  However,  additional  contributions  from  airport  activities 
where  fuels  and  solvents  are  commonly  used  may  be  the  dominate  source  of  VOCs  in 
the  air. 

Solvents  like  trichloroethene  would  be  expected  to  solubilize  from  sediments,  and 
subsequently  volatilize  from  surface  water.  These  solvents  would  not  be  expected  to 
persist  in  the  surface  water  column  or  significantly  bioconcentrate.  These  constituents 
were  reported  in  surface  water  and  sediment  samples.  The  sediment  samples 
appeared  to  contain  a  reasonably  high  level  of  so^ents,  which  may  be  a  continuing 
source  to  the  surface  water.  However,  these  constituents  would  not  be  expected  to 
persist  in  dovmstream  locations  because  they  would  attenuate  rapidly  during 
transport. 

The  presence  of  trichloroethene  in  a  groundwater  sample  (08-MW-01)  at  69,000  pg/l 
suggests  high  concentrations  of  this  solvent  were  released  from  the  source.  This 
concentration  suggests  a  direct  spill  of  the  solvent  may  have  occurred.  The  discharge 
of  solvent  to  soils  could  have  several  consequences: 

•  Residual  solvent  providing  a  large  continuing  source  of  contamination. 

•  Density-driven  vertical  migration  of  solvents  to  the  deeper  aquifer 
resulting  in  a  greater  potential  threat  to  the  potable  aquifer  used  in  this 
area. 

Anaerobic  biodegradation  products  were  not  reported  in  the  groundwater  sample 
containing  the  high  concentration  of  trichloroethene.  This  may  indicate  conditions  in 
the  groundwater  were  not  sufficiently  anaerobic  for  degradation  to  occur,  or  that  the 
spin  was  relatively  recent. 

Higher  concentrations  of  solvents  in  the  soil  were  reported  in  the  field  screening  than 
in  the  laboratory  analyses.  In  two  of  the  locations,  Wgher  concentrations  were  re¬ 
ported  in  the  deeper  samples.  Solvents  are  attenuated  more  readily  from  surface 
soils  as  a  result  of  volatili^tion,  which  would  account  for  this  pattern. 
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Pofynuclear  Aromatic  Hydrocarbon  Compounds.  The  concentrations  of  PAH 
compounds  reported  in  soil,  groundwater,  and  surface  water  samples  do  not  suggest 
that  substantial  releeises  of  fuels  occurred  at  this  site.  Higher  molecular  weight  PAH 
compoimds  were  reported  in  the  sediment  samples.  These  constituents  would  accum¬ 
ulate  and  persist  in  this  medium.  These  PAH  compounds  are  likely  the  result  of 
direct  discharges  of  washwater  and  runoff  to  the  drainageway. 

Priority  Pollutant  Metals.  Various  metals  were  reported  in  each  of  the  media 
evaluated  during  the  SI,  and  some  of  these  detections  may  be  attributed  to  naturally 
occurring  levels.  Concentrations  detected  in  soil  samples  were  similar  to  typical 
bacl^ound  levels.  Sediments  frequently  accumulate  metals,  perhaps  because  finer 
particles  are  transported  to  the  drainageway  during  runoff  events. 


As  with  the  samples  firom  the  other  GANGS  sites  evaluated  in  the  SI,  metal 
concentrations  in  the  unfiltered  groundwater  samples  were  elevated,  and  these 
concentrations  may  not  be  associated  with  onsite  activities.  Groundwater  concen¬ 
trations  were  generally  higher  than  levels  observed  in  surface  water  samples.  The 
levels  detected  in  the  groundwater  samples  may  be  associated  with  particulates. 

5.11.13  Toxicity  Assessment 


The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  the  toxicity  profiles  are  in  Appendix  H.  Sev¬ 
eral  constituents  reported  at  this  site  are  known  or  suspected  carcinogens  by  the 
ingestion  pathway.  These  include  several  PAH  compounds,  trichloroethene,  vinyl 
chloride,  arsenic,  beryllium,  and  lead.  The  following  groundwater  samples  had 


concentrations  that  exceeded  the  potential  ARARs: 

Sample 

Sample  Concentration 

Location  Chemical  (ug/ll  Final 

MCL 

(lig/i) 

Proposed 

EPA  Reg 
rv  Guida 
(iig/1) 

08-MW-01 

Trichloroethene 

69,000 

5 

NA 

NA 

08-MW-02 

Beryllium 

5 

NA 

1 

NA 

08-MW-03 

Beryllium 

8 

NA 

1 

NA 

08-MW-04 

Beryllium 

10 

NA 

1 

NA 

08-MW-01 

Chromium 

65 

50 

100 

NA 

08-MW-02 

Chromium 

83 

50 

100 

NA 

08-MW-03 

Chromium 

234 

50 

100 

NA 

08.MW-04 

Chromium 

170 

50 

100 

NA 

08-MW-01 

Lead 

108 

50 

5 

15 

08-MW-02 

Lead 

133 

50 

5 

15 

08-MW-03 

Lead 

135 

50 

5 

15 

08-MW-04 

Lead 

97 

50 

5 

15 

Na  =  Not  applicable 

Two  surface  water  samples  (08-SW-01  and  08-SW-02)  had  concentrations  of 
beryllium  (10  pg/1  in  each  sample)  that  exceeded  the  FAWQC  for  the  protection 
of  humans  from  ingestion  of  fish  (10^  cancer  risk  of  0.12)  and  the  chronic  FAWQC 
for  the  protection  of  aquatic  life  (5.3  pg/l). 


1001013DJDFB 


5-53 


5.11.1.4  Risk  Screening 

Sofl.  Direct  contact  to  soils  by  GANGB  personnel  is  not  expected  to  result  in 
significant  exposures  because  activities  are  limited  at  this  site.  Field  screening  results 
suggest  soil  concentrations  are  potential  continuing  sources  of  contamination  to 
groundwater.  Changes  in  the  use  of  this  area  that  may  result  in  excavation  or  in¬ 
creased  activity  could  potentially  pose  future  risks  to  GANGB  personnel  fi'om  direct 
contact  with  solvents  in  the  soil  or  their  release  to  the  air. 

Groundwater.  Although  shallow  groundwater  is  not  currently  used  for  potable  water 
supply,  the  high  concentrations  of  trichloroethene  detected  suggest  a  potential  threat 
to  o&ite  groundwater  and  to  the  lower  aquifer,  which  is  used  for  water  supply.  The 
extent  of  contamination  was  not  fully  defined  during  the  SI.  Therefore,  although  a 
current  completed  exposure  pathway  was  not  identified,  data  suggest  potential  future 
risks  may  occur  and  continued  migration  may  spread  the  contamination  unless  it  is 
determined  that  the  contamination  is  confined. 

Chromium  and  lead  concentrations  in  the  unfiltered  groimdwater  samples  exceeded 
the  MCLs.  Beryllium  and  arsenic  concentrations  exceed  the  10"^  risk  level  for  potable 
use  of  this  water.  The  presence  of  these  metals  suggests  that  the  shallow  ground- 
water  is  unsuitable  for  potable  use  in  this  area,  as  was  also  observed  in  other  areas 
evaluated  at  GANGB.  However,  a  clear  interpretation  of  these  results  is  difficult 
because  of  the  typically  low  mobility  of  these  constituents,  their  association  with 
particulates,  the  basewide  distribution  of  metals,  and  the  lack  of  a  defined  source. 

Surface  Water.  The  drainageways  are  not  used  for  recreational  or  potable  uses; 
therefore,  potential  threats  to  human  health  firom  exposure  to  this  medium  is  limited. 
Trichloroethene  was  reported  at  a  concentration  (4.4  pg/1)  below  the  FAWQC  for 
protection  of  human  h^th  from  the  consumption  of  fish  (80.7  pg/l).  Of  the  several 
metals  detected  in  the  surface  water  samples,  beryllium  was  the  only  metal  reported 
above  the  FAWQC  for  protection  of  human  health  from  the  consumption  of  fish  or 
the  risk  level  for  potable  use  of  the  water.  Since  a  source  of  beryllium  was  not 
identified  and  the  water  in  the  drainageway  is  not  used  for  fishing  or  potable  water 
supply,  no  significant  threat  to  human  health  is  suggested  based  on  the  available  data. 

Sediment  Relatively  high  concentrations  of  solvents  were  identified  in  one  of  the 
sediment  samples.  TTiese  concentrations  would  not  be  expected  to  persist  if  external 
sources  were  removed.  Upon  release  of  the  solvents  to  the  surface  water,  volatiliza¬ 
tion  would  be  expected  to  maintain  the  concentration  in  the  water  colunm  be,  )w  the 
FAWQC  for  protection  of  human  health  fi’om  the  consumption  of  fish,  and  down¬ 
stream  concentrations  would  be  expected  to  remain  below  detectable  levels.  These 
constituents  do  not  significantly  bioconcentrate  in  fish.  Potential  direct  toxicity  effects 
to  aquatic  organisms  may  occur. 

PAH  compounds  accumulate  and  persist  in  sediments.  However,  direct  human 
exposures  to  sediments  at  this  site  are  not  expected  to  be  significant.  Transfer  to 
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aquatic  organisms  may  occur,  although  these  may  be  metabolized,  reducing  the  poten¬ 
tial  fish  tissue  concentrations.  Pore  water  in  contact  with  these  sediments  may 
contain  concentrations  of  PAH  compounds  above  the  FAWQC  for  protection  of 
human  health  firom  the  consumption  of  fish.  However,  fishing  is  not  expected  to 
occur  in  the  drainageway,  and  these  constituents  are  not  expected  to  migrate 
significantly  dovmstream. 

Metals  were  reported  in  sediment  samples  at  elevated  concentrations  and  may 
contribute  to  the  concentrations  of  beryllium  that  exceeded  the  FAWQC.  Beryllium 
was  not  detected  in  the  soil  samples,  and  was  at  lower  concentrations  in  the  groimd- 
water  samples  than  those  observed  in  the  surface  water  samples.  The  high  concen¬ 
trations  of  this  metal  in  the  groimdwater  and  sediment  samples  suggest  a  specific 
discharge  to  the  drainageway  may  have  occurred. 

5.11.2  PRELIMINARY  ECOLOGICAL  EVALUATION 

Beryllium,  cadmium,  copper,  and  lead  exceeded  water  quality  criteria  in  surface  water 
samples  collected  at  Site  No.  8.  In  addition,  trichloroethene,  beryllium,  cadmium, 
chromium,  copper,  lead,  mercury,  and  zinc  concentrations  in  groundwater  were  higher 
than  the  surface  water  limits.  Potential  risk  to  biota  could  occur  through  exposure  to 
surface  water  in  the  drainage  ditch  at  the  site.  However,  because  aquatic  biota  have 
not  been  surveyed  at  this  site,  the  significance  of  this  potential  pathway  could  not  be 
evaluated. 


5.12  SITE  NO.  9-CURRENT  FIRE  TRAINING  AREA 

5.12.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.12.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-samples  from  two  depths  at  four  locations 

•  Groundwater-samples  from  five  monitor  wells 

•  Surface  water-two  samples  from  the  drainageway 

•  Sediment-one  sample  from  the  drainage  ditch 

Table  5-15  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  All  of  the  chemicals  shown  in  Table  5-15 
were  considered  chemicals  of  concern,  except  dichloromethane,  which  is  a  common 
laboratory  contaminant.  Table  5-16  summarizes  the  range  of  detected  concentrations 
for  each  medium. 
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Table  S-IS 

Summary  of  Positive  Detections 

Site  No.  9-l<i5th  Current  Fire  Training  Area 

Page  1  of  3 

Chemical 

Frequency 

of 

Detection 

Range  of  Sample 
Quantitation  Limits 

Range  of  Detected 
Concentrations 

Background 

Level* 

Volatile  Organic 
Compounds 

Toluene 

1/8 

1  -  1.2 

1 

NA 

Total  Xylenes 

1/8 

1  -  1.2 

3.9 

NA 

Priority  Pollutant 
Metals 

Arsenic 

6/8 

250  -  300 

400  -  4,000 

7,400 

Chromium 

8/8 

NA 

2400  -  16400 

52,000 

Copper 

3/8 

1,100  -  1,200 

1,800  -  2400 

Lead 

8/8 

NA 

3,100  -  7400 

Mercury 

4/8 

20 

20-30 

120 

Nickel 

5/8 

2,500  -  3,000 

2,600  -  5400 

18,000 

Zinc 

8/8 

NA 

1400  -  4,100 

52,000 

Groundwater  (pg/l) 

Volatile  Organic 
Compounds 

Te'i-Butye  Methyl 
Ether 

2/5 

1 

I.IJ-  2.3J 

lUJ 

Benzene 

3/5 

1 

43J  -  220»J 

lU 

Toluene 

2/5 

1 

IJ  -  470*J 

lU 

Ethyl  Benzene 

2/5 

1 

14  -  6', 

lU 

Total  Xylenes 

3/5 

1 

5.5  -  500* 

lU 
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Table  5-15 

Summary  of  Positive  Detections 
Site  No.  9~165th  Current  Fire  Training  Area 


Chemical 

Frequency 

of 

Detection 

Range  of  Sample 
Quantitation  Limits 

Groundwater 

(|ig/l)(cont) 

Polynuclear  Aromatic 

Hydrocarbon 

Compounds 

Naphthalene 

2/5 

2-50 

2-Methyl 

Naphthalene 

3/5 

2 

1-Methyl 

Naphthalene 

3/5 

2 

Priority  Pollutant 
Metals 

Arsenic 

1/5 

5.07 

Beryllium 

3/5 

5.0 

Cadmium 

3/5 

0.2 

Chromium 

4/5 

Copper 

3/5 

20 

Lead 

4/5 

Mercury 

2/5 

0.2 

Nickel 

1/5 

40 

Silver 

2/5 

10 

Zinc 

4/5 

Surface  Water  (pg/L) 

Metals 

Arsenic 

1/2 

5 

Lead 

1/2 

2 

Range  of  Detected 
Concentrations 


4-  12 
5  -  130 

6-  118 


8J 

7-15 
0.2  -  1.3 

12J-  no 
20  •  60 
10-53 
0.3 
60 

10-  15 
40-  190 
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Table  5-15 

Summary  of  Positive  Detections 

Site  No.  9~165th  Current  Fire  Training  Area 

Page  3  of  3 

Chemical 

Frequency 

of 

Detection 

Range  of  Sample 
Quantitation  Limits 

Range  of  Detected 
Concentrations 

Background 

Level* 

Sediment  (iig/kg) 

Volatile  Organic 
Compounds 

Dichloromethane 

1/1 

NA 

5 

NA 

Priority  Pollutant 
Metals 

Arsenic 

1/1 

NA 

1,200 

7,400 

Chromium 

1/1 

NA 

4,700 

52,000 

Lead 

1/1 

NA 

24,000 

17,000 

Zinc 

1/1 

NA 

5,600 

52,000 

^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Survey  (1984) 

J  s=  Concentration  estimated  because  quality  control  criteria  were  not  met  or  amount 

detected  was  below  detection  limit 

Jig/kg  =  micrograms  per  kilogram 

pg/1  =  micrograms  per  liter 

NA  =  Not  applicable 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value  given  is  the  estimated 

detection  limit. 

*  =  Sample  result  for  this  compound  exceeded  calibration  range  of  instrument 
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Chemical 


Volatile  Organic 
Compounds 

Dichloromethane 

Tert-Butyl 

Methylether 

Benzene 

Toluene 

Ethyl  Benzene 

Total  Xylenes 


Polynuclear  Aromatic 

Hydrocarbon 

Compounds 

Naphthalene 

2-Methyl 

Naphthalene 

1-Methyl 

Naphthalene 


Priority  Poiluntant 
Metals 

Arsenic 

Beryllium 

Cadmium 

Chromium 

copper 


Mercury 

Nickel 

Silver 


Table  5-16 

Range  of  Detected  Concentrations 
Site  No.  9~16Sth  Current  Fire  Training  Area 


2^00  -  16300 
1,800  -  2300 
3,100  -  7,200 
20-30 
2,600  -  5300 


1300  -  4,100 


Concentration 


Groundwater 

(Hg/I) 


Surface  Water 
(tig/*) 


Sediment 

(l^/kg) 


10-15 
40-  190 


J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or  amount 
detected  was  less  then  detection  limit, 
pg/kg  =  micrograms  per  kilogram 
pg/1  =  micrograms  per  liter 

=  Compound  was  analyzed  for  but  not  detected. 

Sample  result  for  this  compound  exceeded  calibration  range  of  instrument. 
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5.12.1^  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  9  are  affected  by 
several  factors: 

•  The  GANGS  Master  Plan  indicates  the  base  will  remain  in  its  current 
location  through  mid-year  2035.  Access  to  the  site  is  restricted. 

•  The  site  is  near  the  southwest  property  boundary  of  the  airport  and  is 
covered  by  maintained  grass.  The  site  is  also  near  a  perimeter  taxiway 
and  abandoned  aircraft  parking  facilities. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  quality.  Groundwater 
migrates  toward  the  pond. 

•  Stormwater  runoff  from  the  area  may  enter  a  swale,  which  discharges  to 
Pipemakers  Canal  or  to  a  stormwater  retention  pond.  This  includes 
runoff  from  the  southeast  quadrant  of  the  airport  property. 

Although  maintenance  activities  in  the  area  may  result  in  some  exposure  to 
contaminated  surface  soils,  it  is  not  anticipated  that  GANGB  personnel  would  have 
frequent  direct  contact  with  surface  soil,  the  stormwater  retention  pond,  or  drainage¬ 
way  sediments.  Discharges  of  contaminants  to  the  drainageway  may  result  in  offeite 
transport  to  Pipemakers  Canal.  Although  this  siuface  water  is  not  used  for  recreation 
or  potable  water  supply,  potential  exposures  to  the  public  may  occur  from  contact 
with  the  surface  water  or  consumption  of  fish. 

Shallow  groimdwater  is  unlikely  to  be  used  for  water  supply  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be 
considered  a  potential  future  use. 

The  natme  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
disfribution  of  the  organic  compounds  and  priority  pollutant  metals  reported  during 
the  SI,  and  could  also  influence  future  release  and  transport  of  these  constituents. 

Organic  Compoimds.  The  orgam'c  chemicals  of  concern  identified  in  the  laboratory 
analyses  are  aromatic  constituents  typical  of  fuels.  The  highest  concentrations  of 
organic  compoimds  were  reported  in  the  groundwater  samples,  where  these  consti¬ 
tuents  would  tend  to  persist  Organic  compounds  were  reported  in  only  low  concen¬ 
trations  in  surface  soil  samples,  however,  one  soil  boring  was  abandoned  when 
significant  fuel  contamination  was  observed.  Organic  compounds  were  not  reported 
in  the  surface  water  or  sediment  samples.  Volatilization  may  have  attenuated  the 
organic  compounds  from  these  matrices. 
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Priority  Pollutant  Metals.  Various  metals  were  reported  in  each  of  the  media 
evaluated  during  the  SI,  and  some  of  these  detections  may  be  attributed  to  naturally 
occurring  levels.  The  soil  samples  contained  several  metals  at  concentrations  below 
typical  background  levels.  Selenium  was  reported  in  one  soil  sample,  with  a  concen¬ 
tration  higher  than  the  typical  background  level.  In  the  sediment  sample  collected  at 
the  discharge  point  for  the  stormwater  runoff  to  the  ditch,  lead  was  reported  at  a 
concentration  of  24  mg/kg,  which  was  somewhat  above  the  typical  background  level  of 
17  mg/kg.  As  with  samples  collected  from  other  areas  of  the  base,  elevated  metal 
concentrations  were  reported  in  the  unfiltered  shallow  groundwater  samples.  A  point 
source  discharge  does  not  appear  to  be  responsible  for  the  elevated  concentrations. 

5.12.13  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  and  RfDs)  for  the  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  toxicity  profiles  are  in  Appendix  H.  Arsenic, 
beryllium,  and  benzene,  which  were  detected  during  the  SI  at  this  site,  are  known  or 
suspected  carcinogens  based  on  the  ingestion  pathway.  The  following  groimdwater 
samples  had  concentrations  that  exceeded  the  potential  ARARs: 


Sample 

Location 

Chemical 

Sample 

Concentration 

(ng/i) 

MCL 

(tig/1) 

Final  Proposed 

EPA 

Region  TV 
Guidance 
(Pg/1)- 

09.MW-02 

Benzene 

2207 

5 

NA 

NA 

09-MW-03 

Benzene 

43J 

5 

NA 

NA 

09-MW-04 

Benzene 

64J 

5 

NA 

NA 

09-MW-02 

Beryllium 

10 

NA 

1 

NA 

09-MW-03 

Beryllium 

7 

NA 

1 

NA 

09-MW-04 

Beryllium 

15 

NA 

1 

NA 

09-MW-05 

Beryllium 

12 

NA 

1 

NA 

09-MW-02 

Chromium 

110 

50 

100 

NA 

09-MW-04 

Chromium 

98 

50 

100 

NA 

09-MW-05 

Chromium 

74 

50 

100 

NA 

09-MW-02 

Lead 

18 

50 

5 

15 

09-MW-03 

Lead 

53 

50 

5 

15 

09-MW-04 

Lead 

22 

50 

5 

15 

09-MW-05 

Lead 

22 

50 

5 

15 

J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or 
amount  detected  was  below  detection  limit. 

NA  =  Not  applicable 

Note:  Monitor  Well  09-MW-05  was  a  background  well. 
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In  one  surface  water  sample  (09-SW-02),  arsenic  was  detected  at  7  which 
exceeded  the  FAWQC  for  the  protection  of  human  health  from  the  consumption  of 
&h  (lO"^  cancer  risk  of  0.0175). 

5.12.1.4  Risk  Screening 

SoiL  Organic  constituents  were  detected  at  trace  levels  in  surface  soil  samples; 
however,  gross  contamination  was  observed  in  one  abandoned  soil  boring.  Metal  con¬ 
centrations  in  the  soil  samples  were  below  typical  background  concentrations,  and 
these  concentrations  would  not  result  in  excessive  risks,  particularly  under  the  limited 
exposures  with  the  cmrent  land  use.  Samples  examined  during  the  field  screening 
appeared  to  be  more  highly  contaminated  in  the  area  of  the  oil-water  separator, 
although  laboratory  analyses  were  not  performed  to  allow  an  evaluation  of  the 
potential  risks  from  the  contamination  at  that  location. 

Groundwater.  Samples  from  the  upgradient  monitor  wells  did  not  contain  the  organic 
compounds  that  were  detected  in  fae  samples  from  the  downgradient  monitor  wells. 
The  organic  constituents  reported  in  the  groundwater  samples  are  common  fuel  con¬ 
stituents.  Of  the  organic  compounds  for  which  current  or  proposed  MCLs  are  avail¬ 
able  (benzene,  toluene,  ethylbenzene,  and  xylenes),  only  the  benzene  concentrations 
detected  in  samples  from  the  three  downgradient  wells  exceeded  the  drinking  water 
standard.  The  MCLs  were  also  exceeded  for  chromium  and  lead,  and  the  lO"^  risk 
level  for  consumption  of  drinking  water  was  exceeded  for  arsenic  and  beryllium.  As 
with  other  sites,  this  may  reflect  basewide  conditions. 

Surface  Water.  Although  specific  organic  constituents  were  not  reported  in  the 
surface  water  samples,  arsenic  and  lead  were  reported.  Arsenic  was  above  the 
FAWQC  for  protection  of  faunan  health  from  consiunption  of  fish  in  the  sample 
collected  at  the  runoff  discha’ge  point  to  the  drainage  ditch. 

Sediment  Direct  contact  by  GANGS  personnel  to  sediments  is  not  considered  a 
likely  exposure  pathway.  No  organic  constituents  were  identified  in  the  sediment 
samples  from  the  discharge  point  to  the  drainage  ditch.  Metal  concentrations  in  the 
sediments  may  contribute  to  surface  water  concentrations;  however,  the  sediment 
concentrations  were  generally  below  typical  backgroimd  concentrations. 

5.12  J  PRELIMINARY  ECOLOGICAL  EVALUATION 

Benzene,  beryllium,  cadmium,  copper,  lead,  mercury,  silver,  and  zinc  concentrations  in 
the  groundwater  samples  were  higher  than  the  surface  water  limits.  Although  concen¬ 
trations  of  beryllium,  cadmium,  copper,  lead,  mercury,  silver,  and  zinc  were  detected 
at  concentrations  above  surface  water  standards,  it  is  probable  that  their  detection  in 
the  groundwater  is  either  due  to  natural  occurrence  or  is  particulate  in  nature.  The 
groundwater  sample  collected  from  Site  Number  10  was  not  filtered  and  therefore 
may  represent  particulate  matter  rather  than  dissolved  metals.  Additionally,  the 
concentrations  of  metals  detected  in  the  sample  collected  from  this  site  are  in  the 
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range  of  the  concentrations  of  metals  detected  in  the  Base  Background  Well  installed 
as  part  of  the  site  investigation. 

Potential  risk  to  biota  could  occur  through  exposure  to  stirfece  water  in  the  drainage 
ditch  at  the  site.  However,  because  aquatic  biota  have  not  been  surveyed  at  this  site, 
the  significance  of  this  potential  exposure  pathway  could  not  be  evaluated. 


5.13  SriE  NO.  10~BULK  CHEMICAL  STORAGE  AREA 

5.m  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.13.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  analyzed: 

•  Soil-samples  from  two  depths  at  one  location 

•  Grroundwater-sample  fi-om  one  monitor  well 

Table  5-17  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  background  levels.  No  contaminants  reported  at  the  site  were 
eliminated  as  potential  chemicals  of  concern.  Table  5-18  summarizes  the  range  of 
detected  concentrations  for  each  medium. 

5.13.1.2  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  10  are  affected  by 
several  factors: 

•  The  GANGB  Master  Plan  indicates  that  the  base  will  remain  in  its 
current  location  through  mid-year  2035.  Access  to  the  site  is  restricted. 

•  The  source  area  is  currently  under  industrial  use;  the  surrounding  area 
consists  of  various  base  and  airport  activities. 

•  Shallow  groundwater  is  not  used  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  quality. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  supply  at  this  site  based  on  the 
availability  of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use 
may  be  considered  a  potential  future  use.  The  potential^  affect^  groundwater  dis¬ 
charges  to  a  nearby  drainageway;  therefore,  the  primary  concern  over  contaminants  in 
groundwater  is  the  potential  transport  of  contaminants  and  discharge  to  surface 
water. 
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Table  5-17 

Sammary  of  Positive  Detections 
Site  No.  10~Bulk  Chemical  Storage  Area 


Chemical 


Soils  (ug/kg) 


Volatile  Organic 
Compounds 

1,1.1-Trichloroethane 

Trichloroethene 

Toluene 

Priority  Pollutant 
Metals 

Chromium 

Copper 

Lead 

Nickel 


Groundwater  (ug/l) 


Volatile  Organic 
Compounds 

Ll-Dichloroethene 

1.1- Dichloroethane 

1. 1. 1- Trichloroethane 
Trichloroethene 
Benzene 

Priority  Pollutant 
Metals 

Beryllium 

Chromium 

Copper 


Mercury 


Frequency 

of 

Detection 


Range  of  Sample 
Quantitation  Limits 


Range  of  Detected 
Concentrations 


Bacl^round 

Level* 


^Background  values  for  inorganic  chemicals  were  taken  from  the  U.S.  Geological  Survey  (1984) 

J  =  Concentration  estimated  because  quality  control  criteria  not  met  or  amount  deteaed 
was  below  detection  limit 
pg/kg  =  micrograms  per  kilogram 

pg/1  =  micrograms  per  liter 

NA  =  Not  applicable 

U  =  Compound  was  analyzed  for  but  not  detected.  Numerical  value  is  the  estimated 

detection  limit. 

*  =  Sample  result  for  this  compound  exceeded  calibration  range  of  instrument 
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Table  5-18 

Range  of  Detected  Concentrations 
Site  No.  10~Bulk  Chemical  Storage  Area 


Concentration 


Chemical 


Volatile  Oi^anic 
Compounds 

1. 1- Dichloroethene 
1,  l-Dichloroethane 

1. 1. 1- Trichloroethane 
Trichloroethene 
Benzene 

Toluene 


Priority  Pollutant 
Metals 

Beryllium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 


Soil  (|ig/kg) 


Groundwater  (pg/1) 


7,000  -  15,300 


4,700  -  7,000 


1,300  -  3,700 


J  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or 
amount  detected  was  below  detection  limit, 
pg/kg  =  micrograms  per  kilogram 
pg/1  =  micrograms  per  liter 

*  =  Sample  result  for  this  compound  exceeded  calibration  range  of 

instrument 

=  Compound  was  analyzed  for  but  not  detected. 
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The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  VOCs  and  priority  pollutant  metals  reported  during  the  SI,  and  could 
influence  future  release  and  transport  of  these  constituents. 

Volatile  Organic  Compounds.  VOCs  are  generally  mobile  in  groimdwater  and  tend 
to  volatilize  from  surface  soils.  According  to  the  laboratory  analyses,  the  surface  soils 
at  this  site  do  not  appear  to  have  high  concentrations  of  solvents.  However,  the 
field-screening  results  suggested  higher  concentrations  may  be  present  in  the  area. 
Elevated  concentrations  of  chlorinated  solvents  and  their  associated  degradation 
products  were  detected  in  groundwater  samples,  suggesting  releases  to  groundwater 
have  occurred.  The  deeper  aquifer  is  used  for  potable  water  supply.  Because  chlor¬ 
inated  solvents  have  a  high  specific  gravity,  spills  may  verticalty  migrate  in  the 
groundwater.  Therefore,  the  plume  definition  should  include  vertical  as  well  as 
horizontal  extent. 

Characteristic  anaerobic  biodegradation  products  of  trichloroethene  and  trichloro- 
ethane  were  not  present;  however,  1,1-dichloroethane  is  a  chemical  degradation 
product  of  trichloroethane.  Trichloroethene  and  dichloroethene  would  be  expected  to 
be  persistent. 

Priority  Pollutant  Metals.  Various  metals  were  reported  in  each  of  the  media 
evaluated  during  the  SI,  and  some  of  these  detections  may  be  attributed  to  naturally 
occurring  levels.  The  soil  samples  contained  metals  at  concentrations  below  typical 
background  levels. 

As  with  samples  collected  from  other  sites  at  the  base,  the  shallow  groundwater 
samples  contained  elevated  concentrations  of  various  metals  that  do  not  appear  to  be 
related  to  specific  activities  at  the  source  areas.  Particulates  in  groundwater  samples 
may  have  contributed  to  the  elevated  concentrations  of  these  metals  in  the  samples, 
and  therefore  the  concentration  detected  may  be  more  representative  of  the  basewide 
levels  characteristic  of  acidic  shallow  groimdwater  than  of  the  mobility  of  the  metals. 

5.13.U  Toxicity  Assessment 

The  critical  toxicity  vjilues  (slope  factors  and  RfDs)  for  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  the  toxicity  profiles  are  in  Appendix  H. 
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The  groundwater  sample  from  Monitor  Well  lO-MW-01  had  the  following 
concentrations  that  exceeded  the  potential  ARARs: 

EPA 


Sample  MCL  Region  IV 

Concentration  (pg/I)  Guidance 


Chemical 

Final 

mmm 

1,1-dichloroethene 

180 

7 

NA 

NA 

1,1,1-trichloroethane 

430 

200 

NA 

NA 

Trichloroethene 

45 

5 

NA 

NA 

Beryllium 

6 

NA 

1 

NA 

Chromium 

64 

50 

100 

NA 

Lead 

48 

50 

5 

15 

5.13.1.4  Risk  Screening 

SoiL  The  data  collected  from  the  laboratory  analyses  suggest  the  solvent 
concentrations  are  low;  however,  these  concentrations  may  reflect  the  sampling 
location.  Limited  exposure  to  surface  soils  by  GANGB  persormel  under  the  current 
land  use  reduces  the  potential  risks. 

Groundwater.  Shallow  groimdwater  is  not  used  in  this  area  for  potable  water  supply; 
however,  the  aquifer  could  potentially  be  used  for  that  in  the  future.  The  concen¬ 
trations  of  1,1-dichloroethcne,  1,1,1,-trichIoroethane,  and  tricbloroetbene  detected  in 
the  groimdwater  sample  were  above  current  or  proposed  MCLs.  Although  no  current 
completed  exposure  pathway  was  identified,  potential  risks  may  occur  if  these  con¬ 
taminants  migrate  offsite  or  to  the  deeper  aquifer.  Additional  information  on  the 
vertical  and  horizontal  extent  of  the  contamination  is  required  to  determine  if 
additional  action  is  required. 

As  with  samples  collected  from  the  others  sites,  metal  concentrations  in  the  unfiltered 
groimdwater  sample  were  elevated.  The  chromium  concentration  was  above  the  cur¬ 
rent  MCL,  and  the  lead  concentration  was  near  the  MCL  but  above  the  current  EPA 
Region  IV  guidance  concentration  of  15  ng/1.  Beryllium  was  above  the  10"*  risk  level 
for  potable  use.  These  metals  are  not  likely  to  be  mobile,  and  their  detections  may 
be  associated  with  particulates.  The  presence  of  metals  in  the  groimdwater  sample 
appears  to  represent  basewide  conditions. 

5.m  PRELIMINARY  ECOLOGICAL  EVALUATION 

No  surface  water  exists  at  Site  No.  10,  and  there  does  not  appear  to  be  a  significant 
connection  between  the  site  and  adjacent  surface  waters.  Groundwater  concentra¬ 
tions  of  1,1-dichloroethene,  1,1,1-trichloroethane,  beryllium,  copper,  and  lead  were 
higher  than  surface  water  standards.  However,  the  potential  for  exposure  to  biota 
appears  low  because  the  site  is  highly  developed  and  the  site  is  not  coimected  to 
surface  water. 
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5.14  SITE  NO.  11-OLD  BURN  AREA 

5.14.1  PRELIMINARY  HUMAN  HEALTH  EVALUATION 

5.14.1.1  Chemicals  of  Concern 

Field  sample  data  for  the  following  media  were  collected  and  anafyzed: 

•  Soil-samples  from  two  depths  at  two  locations 

•  Groundwater— samples  from  four  monitor  wells 

Table  5-19  is  a  summary  of  the  positive  detections  for  each  medium.  The  table  lists 
the  frequency  of  detection,  the  range  of  quantitation  limits,  the  range  of  detected 
concentrations,  and  the  backgroimd  levels.  All  of  the  chemicals  shown  in  Table  5-19 
were  considered  potential  chemicals  of  concern,  except  dichloromethane,  which  is  a 
common  laboratoiy  contaminant.  Table  5-20  summarizes  the  range  of  detected  con¬ 
centrations  for  each  medium. 

5.I4.U  Exposure  Pathway  Assessment 

The  exposure  to  contaminants  associated  with  activities  at  Site  No.  11  are  affected  by 
several  factors: 

•  The  site  is  abandoned  and  currently  owned  by  Gulfstream  Aerospace 
Corporation.  Access  to  the  site  is  restricted. 

•  The  site  is  located  in  the  northernmost  section  of  the  Savannah 
International  Airport. 

•  The  source  area  is  currently  undeveloped.  The  surrounding  area 
consists  of  various  airport  facilities,  the  Gulfstream  Aerospace 
manufacturing  facility,  and  undeveloped  land. 

•  Shallow  groundwater  is  not  med  for  potable  water  supply  at  this  site, 
although  the  water  is  potentially  of  potable  water  quality.  Groundwater 
migrates  toward  the  northwest. 

Shallow  groundwater  is  unlikely  to  be  used  for  water  suppfy  based  on  the  availability 
of  an  alternate  source  of  better  yield  and  water  quality,  but  potable  use  may  be 
considered  a  potential  future  use. 

The  nature  of  the  site  activities  and  the  contaminant  behavior  influenced  the 
distribution  of  the  organic  compounds  and  priority  pollutant  metals  reported  during 
the  SI,  and  coxild  influence  future  release  and  transport  of  these  constituents. 
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Table  5-19 

Summary  of  Positive  Detections 
Site  No.  11— Old  Bum  Area 


Page  1  of  2 


1  Chemical 

Frequency 

of 

Detection 

Range  of  Sample 
Quantitation 
Limits 

Range  of  Detected 
Concentrations 

Background 

Level" 

Soil  (ng/kg) 

Volatile  Organic 
Compounds 

Toluene 

1/4 

1.0  -  1.2 

1.1 

NA 

Polynuclear  Aromatic 
Hydrocarbons 

Naphthalene 

1/4 

51  -  1000 

no 

NA 

2-Methyl  Naphthalene 

1/4 

51-530 

no 

NA 

1-Methyl  Naphthalene 

1/4 

51  -  530 

80 

NA 

Priority  Pollutant 

Metals 

Chromium 

3/4 

2,600 

4,000-  11,700 

52,000 

Copper 

1/4 

1,000  -  1,200 

1,800  -  8,400 

22,000 

Lead 

2/4 

2,500 

6,200  -  14,700 

17,000 

Mercury 

1/4 

20 

70 

120 

Nickel 

2/4 

2,600  -  3,100 

4,000  -  6,200 

18,000 

Zinc 

4/4 

620  -  3,100 

52,000 

Groundwater  (tig/l) 

Volatile  Organic 
Compounds 

Dichloromethane 

1/4 

1 

8.8 

lU 

Benzene 

1/4 

1 

36J 

lU 

Toluene 

1/4 

1 

39J 

lU 

Total  Xylenes 

1/4 

1 

170* 

lU 
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Table  5-20 

Range  of  Detected  Concentrations 
Site  No.  ll~Old  Bum  Area 


Concentration 

Chemical 

Soil  (lig/kg) 

Groundwater  (pg/l)  | 

Volatile  Organic 

Compounds 

Benzene 

— 

36J 

Toluene 

1.1 

39J 

Total  Xylenes 

170=" 

Polynuclear  Aromatic 

Hydrocarbons 

Naphthalene 

110 

3 

2-Methyl  Naphthalene 

no 

3 

1-Methyl  Naphthalene 

80 

5  1 

Priority  Pollutant 

Metals 

Beiyllium 

— 

5-6 

Cadmium 

~ 

0.4 

Chromium 

4,000  -  11,700 

8-  128 

Copper 

1,800  -  8,400 

60-90 

Lead 

6,200  -  14,700 

7J  -  112J 

Mercury 

70 

0.9 

Nickel 

4,000  -  6,200 

80-90 

Silver 

lOJ  -  13J 

Zinc 

620  -  3,100 

70J-90J 

1  *  =  Sample  result  for  this  compound  exceeded  calib 

ration  range  of  instrument. 
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Organic  Compounds.  The  organic  chemicals  of  concern  reported  at  Site  No.  11 
consisted  of  several  aromatic  compounds  typical  of  ^els:  benzene,  toluene,  xylenes, 
naphthalene,  1-  and  2-methylnaphthalenes.  These  chemicals  were  reported  in  one  of 
the  four  soil  samples  and  the  groundwater  samples  that  were  collected  from  the 
monitor  well  near  the  edge  of  the  bum  area.  Concentrations  of  organic  compovmds 
were  below  detection  limits  in  the  groundwater  samples  coDected  from  the  wells 
located  200-300  feet  downgradient.  The  reported  concentrations  of  organic  com- 
poimds  were  at  levels  that  suggested  there  is  no  large  source  of  residual  fuel  in  the 
soil  in  this  area.  The  shallow  depth  to  the  water  table  (7-10  feet  bis)  can  promote 
attenuation  of  these  constituents  volatilization  and  delusion  through  the  vadose 
zone.  The  groundwater  flow  rate  is  estimated  to  be  0.11  feet/day,  suggesting  that 
contaminants  released  in  this  area  could  potentially  have  migrated  to  the 
downgradient  wells  if  the  releases  occurred  over  the  last  few  years. 

Priority  Pollutant  Metals.  Elevated  concentrations  of  several  metals  were  reported  in 
the  shallow  groundwater  samples.  These  concentrations  appeared  to  be  consistent 
with  levels  reported  in  other  areas  of  the  base,  and  may  be  attributed  to  the  acidic 
conditions  of  the  groundwater.  Metals  may  be  released  from  the  soils  and  be  some¬ 
what  mobile;  however,  these  metals  would  be  attenuated  upon  migration  to  a  more 
buffered  groundwater  zone. 

5.14.U  Toxicity  Assessment 

The  critical  toxicity  values  (slope  factors  and  RfDs)  for  chemicals  of  concern  are 
summarized  in  Tables  5-1  and  5-2,  and  the  toxicity  profiles  are  in  Appendix  H. 


The  following  groundwater  samples  had  concentrations  that  exceeded  the  potential 


ARARs: 

Sample 

Location 

Chemical 

Sample 

Concentration 

(ligA) 

MCL 

(jig/l) 

Final  Proposed 

EPA 

Region  IV 
Guidance 

(Pg/l) 

ll-MW-02 

Benzene 

36J 

5 

NA 

NA 

ll-MW-03 

Beryllium 

6 

NA 

1 

NA 

ll-MW-04 

Beryllium 

5 

NA 

1 

NA 

ll-MW-02 

Chromium 

99 

50 

100 

NA 

ll-MW-03 

Chromium 

101 

50 

100 

NA 

ll-MW-04 

Chromium 

128 

50 

100 

NA 

ll-MW-05 

Lead 

112 

50 

5 

15 

ll-MW-02 

Lead 

61 

50 

5 

15 

ll-MW-04 

Lead 

80 

50 

5 

15 

3  =  Concentration  estimated  because  quality  control  criteria  were  not  met  or 

amount  detected  was  below  detection  l^t. 

NA  =  Not  applicable 
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5.14.M  Risk  Screening 


Soil.  Toluene  was  reported  near  the  detection  limit  in  one  surficial  soil  sample.  This 
constituent  would  not  be  expected  to  persist,  and  its  presence  may  be  influenced  by 
ambient  air  concentrations.  Naphthalene  was  reported  in  a  subsurface  soil  sample; 
however,  the  concentration  detected  would  not  result  in  excessive  risk  from  direct 
contact  exposures  and  would  not  restrict  future  use  of  this  area.  Naphthalene  was 
also  reported  in  subsiuf ace  soil  samples;  however,  there  would  be  no  direct  contact 
exposure  if  these  soils  remain  in  place.  The  presence  of  naphthalene  may  contribute 
to  the  concentration  observed  in  the  groundwater  sample,  which  did  not  exceed 
acceptable  risk  levels  based  on  potable  use. 

Groundwater.  The  shallow  grotmdwater  at  the  base  is  not  used  for  potable  water 
supply.  The  contaminants  do  not  appear  to  be  migrating  ofrsite,  and  may  be  attenu¬ 
ating  near  the  source  area  by  volatili^tion  and  biodegradation.  Benzene  was 
reported  at  36  jig/l  in  the  groundwater  sample  collected  near  the  potential  source  of 
contamination.  This  concentration  is  above  the  MCL  of  5  pg/1.  Toluene,  xylene  and 
naphthalene  were  detected  at  concentrations  that  did  not  fflcceed  the  levels  considered 
protective  for  domestic  use  of  the  groimdwater. 

Chromium  and  lead  concentrations  exceeded  drinking  water  standards.  In  addition, 
berylliiun  was  present  at  levels  that  exceeded  the  10‘^risk  level  for  potable  use  of 
groimdwater.  These  concentrations  appear  to  reflect  the  basewide  conditions  for 
these  constituents,  which  suggests  the  shallow  groundwater  in  this  area  exceeds 
acceptable  risk  levels  for  potable  use. 

5.14.2  PRELIMINARY  ECOLOGICAL  EVALUATION 

No  surface  water  exists  at  Site  No.  11,  and  there  does  not  appear  to  be  a  potential 
coimection  between  the  site  and  adjacent  surface  waters.  Beryllium,  chromium, 
copper,  lead,  mercury,  nickel,  silver,  and  zinc  concentrations  in  groundwater  were 
hi^er  than  surface  water  limits.  However,  no  pathway  for  ecological  exposure 
appears  to  exist,  and  the  levels  of  several  of  the  metals  at  Site  No.  11  were  similar  to 
concentrations  in  the  background  sample  coDected  from  Monitor  Well  09-MW-05. 
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Chapter  6 

CONCLUSIONS  AND  RECOMMENDATIONS 


A  decision  regarding  future  actions  at  each  of  the  nine  sites  will  be  made  based  on 
the  results  of  the  SI  at  GANGB.  This  decision  may  include  preparing  a  decision  doc¬ 
ument  (DD),  performing  a  focused  feasibility  study  (FFS),  performing  additional  SI 
work  or  performing  a  remedial  investigation  (RI).  The  decision  could  be  made  for 
each  operable  unit  or  an  entire  site.  The  following  sections  describe 
recommendations  for  these  future  activities  based  on  the  results  of  this  SI. 


6.1  SITE  NO.  1-CRTC  HANGER  AND  WASHRACK 
DISCHARGE  POINT 

The  results  of  the  SI  performed  at  Site  No.  1  indicated  that  the  groimdwater  and 
surface  water  did  not  contain  organic  contamination.  Toluene  was  detected  at  a  low 
concentration  in  one  soil  sample.  The  analytical  results  of  sediments  in  the  discharge 
ditch  indicated  the  presence  of  PAH  compounds.  The  source  of  these  compounds 
may  be  activities  performed  at  the  washrack;  however,  road  runoff  may  be  a  con¬ 
tributing  factor.  Except  for  the  point  of  discharge  (Ol-SS-12),  PAH  concentrations 
were  highest  near  the  intersections  of  the  two  roads.  Although  PAH  contamination 
was  not  detected  in  some  sediment  samples  downstream  from  the  discharge  point, 
detections  in  samples  Ol-SS-10  and  01-S^09  may  indicate  that  some  contaminant 
migration  has  occurred  in  the  downstream  reaches.  The  presence  of  PAH  com¬ 
pounds  in  sample  Ol-SS-01  is  likely  due  to  higher  rates  of  contaminant  settling,  since 
water  in  the  area  is  quite  stagnant.  The  preliminary  risk  evaluation  indicated  that 
potential  exposure  to  these  chemicals  is  low. 

Priority  pollutant  metals  detected  in  the  soil  and  sediment  were  typical  for  the  type  of 
soil  in  this  area.  In  the  groundwater  and  surface  water,  metals  were  below  the  MCLs. 
Lead  was  above  the  EPA  Region  IV  guidance  concentration  of  15  |ig/l  in  unfiltered 
groundwater  samples,  but  was  below  detection  limits  for  filtered  samples.  The 
presence  of  metals  in  the  water  samples  is  likely  due  to  low  pH  conditions  that 
increase  the  mobility  of  metals  and  the  natural  metal  content  of  soils  in  this  area. 

Based  on  the  analytical  results,  visual  observations,  and  a  preliminary  evaluation  of 
the  risks  from  Site  No.  1,  it  is  recommended  that  additional  sediment  samples  be 
collected  in  background  areas  to  assess  typical  PAH  concentrations  that  may  be 
associated  with  urban  areas.  If  background  PAH  concentrations  in  sediments  are 
similar  to  those  at  Site  No.  1,  a  DD  may  be  drafted  removing  the  groundwater, 
surface  water,  soil,  and  sediment  from  the  IRP.  If  sediment  appears  to  be  affected  by 
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conditions  at  Site  No.  1,  additional  RI  work  may  be  required  for  Site  No.  1  sediments. 
A  DD  may  still  be  appropriate  for  groundwater,  surface  water,  and  soil.  This  con¬ 
clusion  is  based  on  the  results  of  samples  taken  at  the  time  of  this  SI.  Activities  con¬ 
ducted  at  Site  No.  1  and  the  hangar  since  the  SI  could  affect  the  condition  of  each 
environmental  medium. 


6.2  SITE  NO.  2-CRTC  VEHICLE  MAINTENANCE 
WASHRACK  DISCHARGE  POINT 

Laboratory  analyses  indicated  that  the  upper  soil  sample  contained  PAH  compounds 
and  TPH  but  not  VOCs.  This  may  indicate  a  discharge  from  the  site.  Because  these 
compounds  were  not  found  in  the  deeper  soil  sample,  it  appears  that  the  source  of 
contamination  has  not  migrated  significantly.  The  preliminary  risk  evaluation 
indicated  that  the  potential  for  exposure  to  these  chemicals  is  low. 

The  analyses  of  the  groundwater  and  surface  water  samples  collected  at  Site  No.  2 
did  not  detect  VCX^  or  PAH  compounds.  Analytical  results  of  sediments  imderlying 
the  drainage  ditch  showed  PAH  compounds  and  TPH  at  elevated  levels.  The  concen¬ 
trations  decreased  with  distance  from  the  point  of  discharge,  suggesting  a  direct 
discharge  from  Site  No.  2.  The  preliminary  risk  evaluation,  however,  indicated  that 
potential  exposure  to  these  type  of  chemicals  at  this  site  are  low. 

Based  on  the  analytical  results,  visual  observations,  and  a  preliminary  evaluation  of 
the  risks  from  Site  No.  2,  it  is  recommended  that  a  DD  be  drafted  removing  the 
groundwater  from  the  IRP.  Additional  confirmation  sampling  should  be  conducted 
for  sediments  and  siuface  water  which  includes  samples  upstream  of  the  discharge 
point.  The  upgradient  samples  will  help  evaluate  if  runoff  from  Dean  Forest  Road 
contributes  to  the  PAH  and  TPH  values  observed  at  the  discharge  point.  In  addition, 
the  affected  soils  may  be  removed.  This  may  be  preceded  by  additional  SI  work  to 
identify  the  approximate  volume  of  affected  sofl.  This  conclusion  is  based  on  the 
results  of  samples  taken  at  the  time  of  this  SI.  Activities  conducted  at  Site  No.  2 
including  the  operation  of  the  oil-water  separator  following  the  SI  could  affect  the 
condition  of  each  environmental  medium. 


63  SITE  NO.  5-165TH  BULK  FUEL  FACILITY 

The  results  of  the  SI  performed  at  Site  No.  5  indicated  that  soil  contamination  exists 
along  the  northeast  side  of  the  site.  There  was  contamination  observed  along  the  rail¬ 
road  track  and  the  ditch  extending  to  the  east  in  an  area  where  a  spill  has  been  docu¬ 
mented.  Along  this  corridor,  PAH  compounds  were  detected  in  concentrations  up  to 
2,000  ugAg-  The  extent  of  the  contamination  was  not  evaluated  since  the  spill 
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migrated  of6site.  Because  of  this  likelihood  of  oSsite  migration  to  adjacent  properties, 
it  is  recommended  that  an  access  agreement  with  the  adjacent  property  owner  such 
that  the  contaminated  soil  can  be  removed.  Confirmatory  samples  should  be 
collected  dining  this  removal  action.  Prior  to  the  soil  removal,  additional  SI  work 
should  be  performed  to  estimate  the  volume  of  affected  soil. 

Analyses  of  groundwater  samples  collected  at  Site  No.  5  detected  contamination  in 
excess  of  the  MCL  for  benzene  in  the  existing  well  near  a  buried  heating-oil  tank. 
During  the  SI  at  Site  No.  5,  o&ite  access  was  not  obtained.  This  prevented  the 
installation  of  a  well  in  the  area  where  the  fuel  spill  was  reported  to  have  accumu¬ 
lated.  It  is  recommended,  therefore,  that  an  RI  be  performed  at  Site  No.  5  to  inves¬ 
tigate  the  groundwater  quality  downgradient  of  the  site,  to  define  the  extent  of 
contamination  around  the  buried  tank,  and  to  investigate  potential  contamination  in 
offsite  areas.  This  will  likely  involve  the  installation  of  two  to  three  monitor  wells  off 
the  property  north  of  the  railroad  tracks  where  spilled  fuel  was  collected. 


d.4  SITE  NO.  6-165TH  VEHICLE  MAINTENANCE  SPILL  AREA 

Laboratory  analyses  performed  on  soil  samples  collected  from  hand-auger  borings 
identified  only  one  positive  detection  (1.3  pg/kg  toluene).  It  appears,  therefore,  that 
no  residual  contamination  remains  in  the  soils  at  Site  No.  6  fi-om  the  reported  fuel 
spill.  The  presence  of  toluene  in  the  one  sample  may  be  attributed  to  background 
levels,  which  could  result  from  aircraft  exhaust  or  other  airborne  sources. 

One  monitor  well  was  installed  at  Site  No.  6.  Laboratory  analyses  of  the  water 
sample  collected  from  this  well  detected  TPH  at  a  concentration  slightly  above 
detection  levels  (0.09  mg/1).  VOC  and  PAH  compounds  were  below  detection  levels. 

Priority  pollutant  metals  detected  in  the  soil  were  typical  for  the  type  of  soil  in  this 
area.  In  the  groundwater,  metals  were  detected  above  the  MCLs;  however,  the  ana¬ 
lytical  results  for  the  filtered  lead  sample  suggested  that  metals  may  be  associated 
with  particulate  matter  in  the  samples.  The  preliminary  risk  evaluation  indicated  that 
the  presence  of  metals  in  the  water  samples  is  also  likely  due  to  low  pH  conditions 
that  increase  the  mobility  of  metals. 

On  the  basis  of  the  SI  results,  it  appears  that  natural  processes  have  degraded  the 
remaining  fuel  that  was  spilled  at  this  site.  Therefore,  it  is  recommended  that  a  DD 
be  written  for  the  soil  and  groundwater  at  Site  No.  6. 
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6.5  SITE  NO.  7-165TH  VEHICLE  MAINTENANCE  WASHRACK 

Field  activities  at  Site  No.  7  indicated  the  presence  of  soil  and  groundwater 
contamination.  During  the  installation  of  Soil  Boring  07-SB-01,  located  approximately 
10  feet  north  of  the  oil-water  separator,  petroleum  based  contaminated  soils  were 
visually  observed  in  combination  with  elevated  field  photo-ionization  detector  (PID) 
readings  and  the  soil  boring  was  abandoned.  Laboratory  analyses  of  soil  samples 
collected  from  a  second  boring  located  approximately  50  feet  farther  north  detected 
low  levels  of  toluene  and  TPH. 

A  monitor  well  was  installed  at  Site  No.  7  between  the  two  soil  borings,  downgradient 
of  the  oil-water  separator.  Analyses  of  the  groundwater  sample  from  this  well 
detected  low  levels  of  VOCs  and  PAH  compounds.  The  level  of  these  compounds 
was  below  applicable  standards  but  above  background  levels  suggesting  a  discharge 
from  the  site. 

Laboratory  analyses  of  the  surface  water  samples  collected  from  the  discharge  ditch 
did  not  report  contamination  above  detection  levels.  Surface  water  quality  at  this  site, 
however,  could  vary  frequently  depending  upon  activities  at  Site  No.  7,  including 
discharges  from  the  oil-water  separator. 

Sediment  samples  collected  from  the  ditch  contained  TPH  in  concentrations  ranging 
from  3.4  to  658  mg/kg;  however,  TPH  is  not  regulated  with  an  applicable  standard. 
TPH  concentrations  decreased  with  distance  from  the  discharge  point  indicating  a 
discharge  from  the  site.  The  presence  of  TPH  at  this  site  may  indicate  a  direct 
impact  of  site  activities  on  sediments. 

Based  on  the  observation  of  soil  contamination  a  removal  action  should  be  conducted 
at  this  site  to  dispose  of  contaminated  soils.  Additional  SI  work  should  be  performed 
to  estimate  the  amoimt  of  affected  soil.  Confirmatory  soil  samples  should  be 
collected  to  verify  the  success  of  the  removal  action.  A  confirmatory  groundwater 
sample  should  be  collected  to  verify  the  results  obtained  during  this  SI.  The  results  of 
the  SI  did  not  identify  specific  surface  water  or  sediment  contaminants.  Additional  SI 
work  could  be  performed  to  collect  background  samples  for  comparison  with  the 
results  at  Site  No.  7.  A  DD  could  be  prepared  for  the  surface  water  and  sediment  if 
background  readings  are  similar  to  results  from  Site  No.  7.  Active  steps  shoiild  be 
taken  so  that  site  activities  do  not  affect  surface  water  and  sediments  in  the  future. 
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<>.6  SITE  NO.  8-OLD  165TH  AIRCRAFT  WASHRACK 

The  SI  performed  at  Site  No.  8  indicated  several  areas  with  elevated  levels  of 
contamination.  Laboratory  analyses  of  samples  from  each  of  the  three  soil  borings 
detected  levels  of  VOCs  and  TPH. 

The  groimdwater  sample  from  Monitor  Well  08-MW-01  contained  69,000  ^g/l  of 
trichloroethene  (69,000  pg/1)  plus  other  VOCs.  The  MCL  for  triehloroethene  is 
5  pg/1.  According  to  the  preliminary  risk  evaluation,  this  concentration  represents  a 
level  that  would  likely  migrate  vertically. 

Laboratory  analyses  of  the  surface  water  samples  collected  from  the  ditch  at  Site 
No.  8  detected  4.4  pg/1  trichloroethene  at  the  discharge  point.  Sediment  samples 
collected  at  the  point  of  discharge  contained  elevated  levels  of  VOCs  and  PAH  com¬ 
pounds.  These  sediments  could  release  additional  contaminants  to  surface  waters. 

Based  on  the  levels  of  contamination  observed  in  the  groundwater,  surfece  water,  soil, 
and  ditch  sediment  samples,  it  is  recommended  that  an  RI  be  performed  to  assess  the 
lateral  and  vertical  extent  of  contamination  at  Site  No.  8. 


6.7  SITE  NO.  9-165TH  CURRENT  FIRE  TRAINING  AREA 

Field  activities  performed  at  Site  No.  9  indicated  the  presence  of  soil  and 
groundwater  contamination.  Field  screening  of  Soil  Boring  09-SB-04,  located  north  of 
the  oil-water  separator,  detected  petroleum  based  contamination,  and  the  boring  was 
abandoned.  Groundwater  contamination  was  detected  in  samples  from  three  wells 
installed  at  Site  No.  9.  Samples  from  Monitor  WeUs  09-MW-02,  09-MW-03,  and  09- 
MW-04  contained  VOCs  such  as  benzene  in  excess  of  applicable  standards,  in 
addition  to  PAH  compounds  and  TPH.  This  groundwater  contamination  may  be  the 
result  of  leaks  from  the  oil-water  separator  or  breaches  in  the  liner  underlying  the 
bum  area. 

VOC  and  PAH  contamination  was  not  detected  in  sediment  samples  collected  in  the 
drainage  ditch;  however,  the  proximity  of  the  drainage  ditch  to  the  observed  soil 
contamination  could  alter  these  results  based  on  use  of  the  Fire  Training  Area  or 
under  certain  weather  conditions.  The  surface  water  sample  collected  in  the  drainage 
ditch  did  not  contain  contamination,  but  the  surface  water  condition,  like  the 
sediment  condition,  may  change  quickly. 

Based  on  the  delineation  of  soil  contamination  in  the  vicinity  of  soil  boring  09-SB-04, 
a  removal  action  should  be  pursued  with  confirmatory  sampling  conducted  during  the 
removal.  Hand  augered  samples  should  be  conducted  within  the  FTA  (previously  not 
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investigated)  to  check  for  contamination  during  additional  SI  work.  Based  on  the 
detection  of  petroleum  contamination  in  the  groundwater,  in  excess  of  MCLs,  an 
RI/FS  should  be  conducted.  This  will  include  a  downgradient  well  from  09-MW-03, 
and  samples  from  the  drainage  ditch  and  Pipemakers  Canal.  An  additional  round  of 
groundwater  sampling  should  also  be  included. 


6.8  SITE  NO.  10-BULK  CHEMICAL  STORAGE  AREA 

Soil  contamination  was  detected  at  Site  No.  10,  confirming  a  release  from  the  site. 
VOC  contamination  was  detected  in  groundwater  downgradient  of  the  site  in  excess 
of  applicable  standards  and  MCLs.  These  compounds  are  indicative  of  the  chemicals 
reportedly  stored  at  this  facility  which  appeared  to  have  migrated  downgradient. 

The  areal  extent  of  soil  contamination  was  not  defined;  however,  the  SI  did  not  detect 
contamination  at  10  feet  in  the  soil  boring.  Because  the  former  drum  storage  area  is 
small,  a  removal  action  could  be  implemented  immediately  by  excavating  the  surface 
soils  and  disposing  them  at  a  licensed  hazardous  waste  disposal  facility.  If  the  extent 
of  soil  contamination  is  below  the  paved  areas,  additional  investigation  may  be 
required.  This  is  unlikely,  however,  since  the  pavement  would  inhibit  contaminant 
migration. 

The  extent  of  groundwater  contamination  was  not  defined  during  the  SI,  therefore,  an 
RI  of  the  groundwater  should  be  performed  at  Site  No.  10.  This  should  include  an 
upgradient  monitor  well  cluster  near  piezometer  lO-PZ-03. 


6.9  SITE  NO.  11-OLD  BURN  AREA 

Site  No.  11  poses  several  challenges  in  recommending  future  courses  of  action.  The 
SI  identified  soil  and  groundwater  contamination  in  the  vicinity  of  the  bum  pit.  Soil 
borings  were  installed  within  the  bum  pit  and  downgradient  from  the  pit.  Field 
screening  of  soil  samples  collected  from  Soil  Boring  11-SB-Ol,  located  within  the  bum 
pit,  detected  contamination,  and  laboratory  analyses  of  samples  from  this  boring 
detected  PAH  compounds  and  TPH.  Laboratory  analyses  of  samples  from  Soil 
Boring  ll-SB-02  also  detected  low  levels  of  VOCs  and  TPH. 

Three  monitor  wells  were  installed  at  Site  No.  11;  one  well  (11-MW-Ol)  was  installed 
on  the  edge  of  the  bum  pit  and  two  wells  were  installed  approximately  100  yards 
downgradient  from  the  bum  pit.  Laboratory  analyses  of  a  groundwater  sample  col¬ 
lected  from  Monitor  Well  11-MW-Ol  detected  elevated  levels  of  VOCs  in  excess  of 
applicable  standards  for  benzene.  PAH  compounds  were  also  detected,  indicating  a 
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discharge.  Samples  from  the  wells  installed  downgradient  of  the  bum  pit  did  not 
contain  contamination  above  detection  limits. 


As  pointed  out  in  the  preliminary  risk  evaluation,  the  results  suggest  that 
contamination  has  not  migrated  downgradient  from  the  source  even  though  this  site  is 
in  an  area  of  steep  groundwater  gradient.  This  site  has  been  abandoned  for  a 
number  of  years,  and  the  potential  for  further  downgradient  migration  appears  low. 
However,  a  potential  offeite  receptor,  Gulfstream  Aerospace,  is  downgradient  of  this 
site. 

A  DD  could  be  pursued  based  on  the  apparent  lack  of  downgradient  migration.  An 
RI,  however,  could  also  be  justified  based  on  the  offsite  property  owner  and  the 
detection  of  benzene  above  MCL.  The  compromise  recommendation  is  a  resampling 
of  the  existing  monitor  wells  to  confirm  the  results  presented  in  this  SI  before 
preparing  a  DD.  This  resampling  could  be  considered  a  limited  or  focused  RI.  A 
removal  action  should  be  pursued  for  soil  in  the  vicinity  of  soil  boring  11-SB-Ol 
followed  by  confirmatory  sampling.  Additional  SI  work  should  be  performed  prior  to 
soil  removal  to  estimate  the  quantities  of  affected  soil. 


6.10  SUMMARY 

Based  on  the  results  of  the  SI,  it  is  recommended  that  DDs  be  prepared  for  Site 
No.  1  (groundwater,  soil  and  surface  water),  Site  No.  2  (groundwater).  Site  No.  6,  and 
Site  No.  7  (surface  water).  A  DD  may  be  appropriate  for  sediments  at  Site  No.  1, 
Site  No.  2,  and  Site  No.  7  based  on  the  results  of  background  sediment  samples 
collected  during  an  SI  addendum.  A  removal  action  should  be  pursued  for 
contaminated  soil  at  Site  No.  2,  Site  No.  5,  Site  No.  7,  Site  No.  9,  and  Site  No.  11. 
Additional  SI  work  should  be  performed  to  estimate  the  amount  of  affected  soil. 
Additional  information  in  the  form  of  an  RI  is  needed  for  Site  No.  5  (groundwater). 
Site  No.  8  (all  medium).  Site  No.  9  (groundwater,  surface  water,  and  sediments),  and 
Site  No.  10  (soil  and  groundwater).  Confirmatory  sampling  should  be  conducted 
during  removal  actions  and  for  Site  No.  2  (sediment,  surface  water  and  soil).  Site 
No.  7  (groundwater  and  sediments),  and  Site  No.  11  (groundwater)  Table  6-1  is  a 
summary  of  the  recommended  actions. 
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TABLE  6-1 

SUMMARY  OF  RECOMMENDED  ACTIONS 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 


a  Decision  Document 
I  s  Focused  Feasibility  Study 
:  Remedial  Investigation 
Recommended  Site  Action 

FE:  Confirmatory  Sampling  may  Include  additional  background  or  upgradlent  sampling 
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The  Installation  Restoration  Program  Toxicology  Guide.  Volume  1.  Arthur  D.  Little, 
Inc.  October  1985. 

Woolpert  Consultants,  Georgia  Air  National  Guard  Master  Plan,  Contract  Number: 
DAHA-87-C-0020,  September  14,  1990. 
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FLOWCHART  FOR  IDENTIFYING  INORGANIC  FINE-GRAINED  SOIL  (50%  OR  MORE  FINES) 


<30%plu«Ne.200  ■ 


>30%  plu*  No.  200< 


‘<1S%ptutNo.  200- 

■  1S-2S%Phi>No.200' 

■  %  und  >%  of  gravtl  - 
"Xund  <%(raMl— V 


>  %nnd^  gravel- 

•  %  (and  <%  gravel  - 

•  <1S%  gravel  —— 
‘^15%  gravel  ■ 

« <1S%  land - 

■■215%  land - 


■  Lean  day 

’  Laan  etav  with  laitd 
’  Lean  day  with  gravel 
'  Sandy  lean  day 
’  Sandy  lean  clay  with  gravel 

■  Gravelly  lean  day 

’  Gravelly  lean  day  with  land 


<30%  plui  No.  200  ■ 


>30%plu>  No.  200- 


-  <15%  Phil  No.  200  — 

-  15-25%  Phil  No.  200' 

■  %  land  >%  of  gravd  • 

■  %  und  <%  gravel  -  ^ 


-  %  und  211  gravd  - 
>%  und  <%  gravd - 

-<15%  gravel - 

-215%  gravel - 

•  <15%  und - 

■215%  und - 


>Sift 

>  Silt  with  und 
'Silt  with  gravd 
'Sandy  lilt 

-  Sandy  lilt  with  gravel 
'Gravelly  lilt 
'  Gravelly  lilt  with  und 


<30%  plui  No.  200  - 


>30%plui  No.  200' 


-  <15%  Phil  No.  200— 

-  15-25%  Phil  No.  200- 

•  %und  >%ofgravd- 

-  %  und  <%  gravd 


>%  land  2%  gravel  - 
'%  und  <%  gravel  - 
'<15%  gravel  ■ 

•>15%  gravd - 

'<15%  und - 

'215%  und - 


'Fat  day 

'Fat  day  with  lartd 
•  Fat  day  with  gravd 
’  Sandy  fat  day 
>  Sandy  fat  day  wnh  gravd 
'Gravelly  fat  day 
'Gravdiy  fat  day  with  und 


•£30%  plui  No.  200  ' 


>30%  plui  No.  200 ' 


-  <15%  Phil  No.  200  — 

-  15-25%  Phil  No.  200' 

.  %  und  of  gravel ' 
■  %  und  <%  gravel 


>  %  land  211  gravd  - 
■  %  land  <%  gravd  - 

><15%  gravel - 

'215%  gravd - 

'<15%  und - 

'  >15%  und - 


■  Elastic  lilt 
'  Elastic  silt  with  und 
-  Elastic  lilt  with  gravd 

•  Sandy  elastic  silt 

•  Sandy  elaitic  sHt  witli  gravd 

>  Gravdiy  clastic  silt 

>  Gravdiy  clastic  silt  with  sand 


FLOW  CHART  FOR  IDENTIFYING  ORGANIC  FINE-GRAINED  SOIL  (50%  OR  MORE  FINES) 


<30%  phri  No.  200  • 


230%  plui  No.  200  • 


■  <15%  phis  No.  200- 
'  15-25%  Phil  No.  200' 

-  %  und  211  gravd 

‘  %  send  <%  gravd -we 


-%  land  211  grdiel- 
■  %  land  <%  gravd 

•  <15%  gravel - 

-  215%  gravd — 

-05%  und - 

‘215%  und - 


■  Organic  soil 

-  Or^lc  sod  with  und 

-  Organic  lod  wMi  gravd 

■  Sandy  organic  soil 

■  Sandy  organic  wd  with  gravel 

-  Gravdiy  organic  sod 

-  Gravdiy  orgamc  lOd  with  sand 


FLOW  CHART  FOR  IDENTIFYING  COARSE-GRAINED  SOILS  (LESS  THAN  50%  FINES) 


GMAVCL 

%  frtvti  > 


SANO 

%  MW#  > 
%  frtvvl 


>1S%  »i»m- 


^  fiilMdCL  O'  CM  - 


d  MM* 


^  9r  CM  - 


ot  MH- 


N  fgfm^CL  or  CM  - 


d  Or  MM  • 


•  lgflt««CL  or  CM  - 


»  fioOfCC  or  CM  - 


dfgWIdMLorMMw 


■  FiOwCt  Or  CM  - 


dGW-GM. 

-GWGC- 

►GP-GM^ 

►GP-GC- 


^SW-SM- 

dSW-SC. 

►SP-SM^ 

-SPSC- 


<IS%  WfM  — 

<1S%Ws«d  — 

<15%  wnd~ 
215%»of««  — 
<15%«Mtd  — 
^15%  wfM  — 

•'15%  frovoi* 
^15%  fro*#;-" 
<15%  frovot- 
2^5%  frtvtl* 

<15%  fsoool  • 

>i5%r*««*- 

<l5%fro«t«* 

^15%|rMOl- 

<15%fro*ot- 

21$%«ro«M- 

<1S%«rof«l* 

215%^OMt- 

<1S%«ro«M- 

2is%r*««<- 

<15%  frooM  * 
^15%  trt*o«- 


a  Woil'frodod  frivol 
V  Woll-^rodod  frovol  «ntll  MiM 


•  Poorly  fritfad  frivol 
V  Poorly  fridotf  frootl  ontA  Mf«d 


V  ifoll^adod  fr**M  wwA  • 


>  Wott-^idod  frovol  wrM  cloy 

>  MroM^idod  frovol  ivwli  Cloy  onf  tond 
Aoorly  frodod  frovol  vntA  idt 

n  doorty  frodod  frovol  vfiiH  idt  Ofsd  vood 
•  doorly  frodod  frovol  with  cloy 

>  doorty  frodod  frovol  tvsth  cIot  ood  moo 

n  Silty  frovol 
»  Silty  frovol  mift*  lood 
p  Oovoy  frovol 
d  Ctoyoy  frovol  witti  «o«d 

p  WoUfradOd  torM 
P  Ofoll'fradod  und  witA  frovol 
p  Poorly  froOOd  OOnd 
w  Poorly  frodod  oond  «*tA  frovol 

d  Woll'frodod  und  vntfi  mH 
»  WoHv^odod  und  witn  idt  and  frovol 
P  HVoH^odod  und  «NtA  Moy 
»  WMIrfrodod  und  vritA  day  and  frovol 
p  rpoily  frodod  und  vntfi  till 
p  PnoHy  frodod  und  wt«n  odt  ond  r***! 
p  Poorly  fudod  und  witn  dov 
p  Poorty  frodod  und  witn  dov  ond  frovd 

p  Sdtv  und 

p  Silty  und  with  frovol 
pOovoy  und 
p  Ctoyoy  und  vnih  frovd 


NoTC*>Percfnusn  arc  based  on  estimatmf  amounu  of  finei.  *o«d  and  to  iJ»c  ncares  S  %. 
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FLOW  CHARTS  FOR  CLASSIFICATION  OF 
FINE-GRAINED  AND  COARSE-GRAINED  SOILS 

- a&iHiu. - 


HAND  AUGER  SAMPLING  FORM 


I 

I 


1. 

Oaie/Time  5/24/90  10:30  am 

Hand  Auger  Boring  No.  05-HA-01 

2. 

Location  Site  NO.  5 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  HoIZOOn 

4. 

Organic  Vapor  Oecector  PEL  No.  1206 

.  Reading  See  BelOW 

s. 

Weather:  Wind  5  mph 

Predoitation  0"  LaSt  24  hr  .Air Temperature  72° 

6. 

Sample  Identification  No.  05- HA-01 

Sample  Color  Pinkish  Grav 

7. 

uses  Classification  CL 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N) 

No 

10. 

Parameters  Sampled  For: 

Pnlynurl^ar  Arnmalir  Hyrirrvarhnns 

Total  Patroleiim  Hydrocarbon.^ 

Volatile  Organica 

PtelH  rta«  r.hmmafogr^ph 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N] 

No 

If  Yes.  Depth  Below  Surface  Grade 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

IfYes.Deschbe  Fuel  (Strono) 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Addition^  Information  All  l3V6rS  S6Gm6Cl  S3tUr3t6Gl. 

End  of  Boring  3.0' 

0 


Soil  Description 


Soil  Profile 


PID 

Screening 

Results 


Poorly  Graded  Fine  Sand  with  Trace  of  Silt  (SP), 
Dark  Reddish  Brown  (SYR  2.5/2),  Moist 


2  ppm 


1 


Poorly  Graded  Fine  Sand  with  Clay  (SP-SC), 
Gold/Light  Olive  Brown  (2.5Y  5/5),  Subangular, 
Moist,  Medium  Dense 


5  ppm 


Well  Graded  Medium  Sand  (SW),  Pinkish  Gray  (SYR  6/2), 
Subangular,  Very  Moist,  Dense,  Strong  Odor 


60  ppm 


HAND  AUGER  SAMPLING  FORM 


1.  Daie/Tme  5/24/90  11:00  am 


2.  Location  Sit6  NO.  5 


3.  Samplef  R.  Qlson _  _ 


4.  Organic  Vapor  Decector  FEL  No.  1206 

5.  Weather;  Wind  5  mph _ 

6.  Sample  klentificadon  No.  05-HA-02 

7.  uses  Classification  S  W 


Hand  Auger  Boring  No.  05-HA-02 


_  Other  Present  S.  Holzoen 


_ .  Reading  See  BelOW 

,  Precipitation  O'*  LaSt  24  hr  ,  Air  Temperature  74° 
_ Sample  Color  YellOWiSh  Red _ 


8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  Sliohtiv  MoiSt 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 


10.  Parameters  Sampled  For; 

Polynuclear  Aromatic  Hydrocarbons _ 

Volatile  Organics _ 

Field  Gas  Chromatograph  _ 

1 1 .  Was  Groundwater  Encountered  ?  (Y  or  N)  NO _ 

1 2.  Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO 

13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14.  Additional  Inlormabon  End  Of  Boring  3.25* _ 


.Total  Petroleum  Hydrocarbons. 
.  Priority  Pollutant  Metals _ 


If  Yes,  Depth  Below  Surface  Grade  _ 


If  Yes,  Describe 


Soil  Profile 


Soil  Description 


Poorly  Graded  Fine  Sand  (Topsoil)  with  Surface  Organics  (SP), 
Dark  Reddish  Brown  (SYR  2.5/2),  Moist 


Well  Graded  Fine  Sand  (SW),  Yellowish  Red  (SYR  5/6), 
Slightly  Moist,  Medium  Dense,  Very  Little  Odor 


Signed 


Date  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1 .  Date/Time  5/24/90  1 1  '.20  am _ Hand  Auger  Boring  No.  05-HA-03 _ 

2.  Location  Site  NO.  5 _ _ _ 

3.  Sampler  R.  OlSOfl _ Other  Present  S.  Holzoen _ 

4.  Organic  Vapor  Decector  PEL  No.  1206 _ .  Reading  See  BelOW 

5.  yWeather:  Wind  5  mph _ ,  Predpitalion  0"  LSSt  24  hr  .Air Temperature  73° 

6.  Sample  Identification  No.  05-HA-03 _ Sample  Color  Gfavish  Green  &  Gold 

7.  uses  Classification  SC _ 


8.  Relative  Moisture  Content  (Dry,  Moist.  Saturated) 

Very  Moist 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hyrirncarhon.<! 

.Total  Petroleum  Hvdrocaitx>n.<! 

Volatile  Ornanics 

Field  Gas  Chromatooraoh _ Yes _ 

11,  Was  Groundwater  Encountered  ?  (Y  or  N)  NO 

If  Yes.  Depth  Below  Surface  Grade 

1 2.  Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

If  Yes,  Describe  Fuel 

13.  Is  Gross  Contamination  oresent?  lYorNl  NO 

14.  Additional  Information  End  Of  BoriRQ  3.5 

Soil  Profite  PID 

„  _  Screening 

Soil  OesenpDon  Results 


Poorly  Graded  Fine  Sand  with  Sill  (SP-SM)  and  Surface 
Organics,  Black  (5YR  2.5/1),  Loose,  Moist,  Slight  Odor 

170  ppm 

Clayey  Sand  (SC),  Mottled  Grayish  Green/GokJ 
(10YR  6/6 — Brownish  Yellow),  Slightly  Plastic,  Very  Moist, 

Very  Dense,  Strong  Fuel  Odor 

- 

200  ppm 

220  ppm 

- 

220  ppm 

180  ppm 

- 

Signed 


nare  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/24/90  1 1 :45  am 

Hand  Auger  Boring  No.  05-H  A-04 

2. 

Location  Site  NO.  5 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  Holzoen 

4. 

Organic  Vapor  Oecector  PEL  No.  120G 

.  Reading  See  BelOW 

5. 

Weather;  Wind  5  mph 

Precipitation  0"  LSSt  24  hr  ,  Air  Temperature  75° 

6. 

Sample  Identification  No.  05-HA-04 

Sample  Color  Grav  &  Oranoe 

7. 

uses  Classification  SP 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Very  Moist 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N) 

No 

10. 

Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons 

Total  Petroleum  Hydrnrarhnrtit 

Volatile  Drganios 

Field  Ras  Rhromatoqraph  YfiS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N) 

Yes 

If  Yes.  Depth  Below  Surface  Grade  3.5* 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes  If  Yes,  Describe  Fuel 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Additional  Intormafion  End  Of  BOrinQ  3.5 

0 


1 


Soil  Description 


Soil  Profile 


PID 

Screening 

Results 


Poorly  Graded  Fine  Sand  with  Silt  and  Surface  Organics 
(SP-SM),  Black  (SYR  2.5/1),  Moist,  Loose,  Slight  OCtor 


Poorly  Graded  Fine  Sand  (SP),  Mottled  Orange-Yellow 
and  Gray  (7.5YR  7/8 — Reddish- Yellow),  Subangular,  Moist, 
Dense,  Strong  Odor 


50  ppm 


190  ppm 


2-^ 


Sandy  Lean  Clay  (CL),  Reddish- Yellow  (7.5YR  7/8), 
^^ery  Moist,  Dense,  Strong  Odor,  Slightly  Plastic 


180  ppm 
1 50  ppm 
160  ppm 
190  ppm 


180  ppm 


I 

I 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/24/90 

Hand  Auger  Boring  No.  05-HA-05 

2. 

Location  Sit6  NO.  5 

3. 

Sampler  R.  OISOD 

Other  Present  S.  HolZQen 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

,  Reading  See  BelOW 

5. 

Weather:  Wind  5-10  ITiph 

Precipitation  O' 

’  LSSt  24  hr  .Air Temperature  74° 

6. 

Sample  Identification  No.  05-HA-05 

Sample  Color  L'loht  Grav  Fine  Sand 

7. 

uses  Classification  SP-SC 

8. 

Relative  Moisture  Content  (Dry.  Moist,  Saturated) 

Moist 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N) 

No 

10. 

Parameters  Sampled  For: 

Polynijclear  Aromatic  Hydrocarbons 

Total  Perroleiim  Hydrocarbons 

Volatile  Orijanics 

Prirtrtiy  Pfslliitant  MAtak 

Field  Das  rhromatrvjraph  YflS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N) 

Yes 

If  Yes.  Depth  Below  Surface  Grade  2.75' 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

If  Yes.  Describe  Fuel 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Additional  Information  GC  SSmolG  tSkCH  3t  1 .0  . 

End  of  Borina  2.75‘ 

Soil  Profile  PID 

Screening 

Soil  Descripiion  Results 


Poorly  Graded  Fine  Sand  with  Silt  (SP-SM) 

Silty  Fine  Sand,  Gray  (5YR  2.5/1 — Black),  Subangular, 

Loose,  Moist,  Strong  Odor 

80  ppm 

150  ppm* 

Poorly  Graded  Sand  with  Clay  (SP-SC),  Light  Gray 
(10YR  6/1),  Non-Plastic,  Medium  Dense,  Strong  Odor 

Sandy  Lean  Clay  (CL),  Mottled  Gray  and  Orange 
(5YR  5/8 — Yellowish  Red),  Moist,  Dense,  Strong  Odor 

_ V_ 

100  ppm 

Signed 


Dare  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1 .  Daie/Time  5/24/90  4:35pm _ Hand  Auger  Boring  No.  05- HA-06 


2. 

Location  Sit6  No.  5 

3. 

Sampler  R.  OISOPI 

Other  Present  S.  HolZOen 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

,  Reading  See  BelOW 

5. 

Weather:  Wind  1 0  mph  .  Preopitacion  0 

"  Last  24  hr  ,  Air  Temperature  73® 

6. 

Sample  Identification  No.  05-HA-06 

Sample  Color  Grav 

7. 

uses  Classiftcation  SC 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N) 

No 

10. 

Parameters  Sampled  For; 

PrVynuclear  Aromatir.  Hydrorarhnns 

Total  Petrnleiirri  Hydrocarbon.s 

Volatile  Organics 

Priority  PrVli  itant  Melak 

Field  fias  Ohromatograph  YfiS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N) 

Yes 

If  Yes.  Depth  Below  Surface  Grade  2.75' 

12 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

It  Yes.  Describe  Fuel 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Additional  Information  GC  SSmOlB  tBkBD  at  2.5 

.  End  of  Borina  2.75’ 

Soil  Profile  PIO 

Screening 

Soil  Description  Results 


Poorly  Graded  Fine  Sand  with  Trace  of  Clay  and  Silt  (SP), 

Very  Dark  Gray  (10YR  3/2),  Slightly  Moist,  Medium  Dense, 

No  Odor 

0.5  ppm 

Clayey  Sand  with  Trace  of  Silt  (SC),  Very  Dark  Gray 

(10YR  3/1),  Saturated,  Loose,  Subangular 

150  ppm* 

Sandy  Lean  Clay  (CL),  Yellowish  Brown  (10YR  5/6),  rr—r 

Slight  Plasticity,  Wet,  Very  Dense/Stiff,  Slight  Odor  V 

20  ppm 

Signed 


Date  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Oaie/Time  5/24/90  4:55Dm 

Hand  Auger  Boring  No.  05-H  A-07 

2. 

Location  Sit6  NO.  5 

3. 

Sampler  R.  OlSOD 

Other  Present  S.  Holzoen 

4. 

Organic  Vapor  Oecector  PEL  No.  1 206 

,  Reading  See  BelOW 

5. 

Weather:  Wind  10  moh 

Preopitadon  O' 

"  LSSt  24  hr  ,  Air  Temperature  73° 

6. 

Sample  kJenbfication  No.  05-HA-07 

Sample  colof  Grav  (2.5Y  2.5/0) 

7. 

uses  Classification  SP 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Moist 

9, 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N) 

No 

to. 

Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons 

Total  Petroleum  Hydrocarbon.s 

Volatile  Organics 

Field  fias  r.hromamgrafih  YSS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N) 

Yes 

If  Yes.  Depth  Below  Surface  Grade  3.0* 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

H  Yes.  Describe  Petroleum 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Additional  Information  GC  SSmOlC  tSkeD  3t  3.0  . 

.  End  of  Borina  3.0 

Soil  Profile  PID 

Screening 

Soil  Oescnpoon  Results 


Fine  Sand  with  Trace  of  Silt  and  Surface 

Organics  (SP),  Brown  (10  YR  3/2 ) 

2  ppm 

Poorly  Graded  Fine  Sand  with  Trace  of  Silt  (SP),  Mottled 

Gray  and  Weak  Red  (2.5YR  4/2),  Moist,  Medium  Dense 

Poorly  Graded  Fine  Sand  (SP).  Black  (2.5YR  2.5/0), 
Subangular,  Saturated  at  3*  bis.  Medium  Dense, 

100  ppm 

Stong  Fuel  Odor 

70  ppm 

20  ppm 

_ V. . 

1 05  ppm* 

Signed 


Date  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1 .  Date/Time  5/24/90  5:1 5pm _ Hand  Auger  Boring  No.  05-HA-08 


2. 

Location  Site  No.  5 

3. 

Sampler  R.  OlSOD 

Other  Present  S.  HoIZOeO 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

,  Reading  See  BelOW 

s. 

Weather;  Wind  1 0  mph  ,  Precipitation  0 

"  Last  24  hr  .Air Temperature  72° 

6. 

Sample  Identification  No.  05-HA-08 

Sample  Color  Dark  Brown 

7. 

uses  Classification  CL 

8 

Relative  Moisture  Content  (Dry.  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

10, 

Parameters  Sampled  For: 

Polynuclear  Aromatic  Hyrirocarhons 

Total  Pptrolei  im  Hydrocarbon.^ 

Volatile  Ornanic-s 

Piftld  fias  ChromRfoorRph  Y0S 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depthi  Below  Surface  Grade  2.5* 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

No 

If  Yes,  Describe 

13. 

Is  Gross  Contamination  present’’  (Y  or  N)  NO 

14. 

Additional  Information  GC  SSITiple  taken  at  2.5 

.  End  of  Borinq  2.5’ 

Soi/  Profile  PID 

Screening 

Soil  Descnption  Results 


Poorly  Graded  Fine  Sand  (SP),  Dark  Brown  (10YR  3/3), 

Loose,  Dry 

Poorly  Graded  Sand  with  Clay  (SP-SC),  Dark  Yellowish  Brown 

(10YR  4/4),  Moist  Medium  Dense 

Sandy  Lean  Clay  (CL),  Very  Dark  Brown  (10YR  2/2), 

Trace 

Subangular,  Moist,  Medium  Dense,  No  Odor 

_ 

I 


Signed 


Date  5/24/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/21/90  5:30  pm 

Hand  Auger  Boring  No.  06-HA-01 

2. 

Location  Site  No.  6  Southwest  corner  of  arid  on  qrass 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  HOlZOen 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

.Reading  See  BelOW 

5. 

Weather:  Wind  ~  10  mph  frOm  S  .  Predpitation  1/4"  LaSt  24  hr  ,  Air  Temperature  ~  88° 

6. 

Sample  Identification  No.  06-HA-01 

Sample  colof  Verv  Dark  Gray 

7. 

uses  Classification  SP-SM 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Moist 

9. 

Is  Sample  Being  Analy2ed  in  Lab?  (Y  or  N)  NO 

-  In  Field  GC 

10. 

Parameters  Sampled  For; 

PolyniirJpar  Arnmalir  Hydrnnarhonc 

Total  Petroleum  Hydrocarbons 

Volatile  Organirs 

Phrkrity  Pftlliiranr  Maralc 

Fieiri  Oas  Ohromatograph  YeS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depth  Below  Surface  Grade  3.5 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

No  If  Yes,  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N1  NO 

14. 

Additional  Information  End  Of  BorinQ  3.5 

Soil  Profile  PID 

Screening 

Soil  Description  Results 


Poorly  Graded  Fine  Sand  with  Surface  Organics  (SP), 

Dark  GrayJ2.54  4/OJ,  Dry.  Dense,  Silica  Sand 

Poorly  Graded  Sand  with  Silt  (SP-SM),  Yellowish-Brown 

(10YR  5/4),  Dry  Dense,  No  Odor 

0  ppm 

Poorly  Graded  Fine  Sand  (SP).  Gray  {2.5Y  5/0), 

0  ppm 

Dry,  Very  Dense,  No  Odor 

Poorly  Graded  Fine  Sand  with  Silt  (SP-SM),  Very  Dark  Gray 

(10YR  3/1),  Moist,  Very  Dense,  Subangular  Particles, 

•For  GC 

Slight  Odor  of  Decaying  Organic  Material, 

- 

Signed 


Date  5/21/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Dale/Time  5/21/90  6.'40  pm 

Hand  Auger  Boring  No.  06-H  A-02 

2. 

Location  Sit6  NO.  6 

3. 

Sampler  R.  OISOP 

Other  Present  S.  Holzoen 

4. 

Orqanic  Vapor  DecectorFEL  No.  1206 

,  Reading  See  BelOW 

5. 

Weather;  Wind  ~  10  mph  frOID  S  ,  Precipitation  1/4"  LaSt  24  hr  ,  Air  Temperature  ~  88° 

6. 

Sample  Identification  No.  06-HA-02 

Sample  Color  Dark  Grav 

7, 

uses  Classification  SP 

8. 

Relative  Moisture  Content  (O7,  Moist,  Saturated)  MoiSt 

9. 

Is  Sample  Beinq  Analyzed  in  Lab?  (Y  or  N)  Y6S 

10. 

Parameters  Sampled  For; 

Pnlynii/;l«ar  Arnmatir  Hyrirnrarhons  X, 

Total  Petroleum  Hydrocarbon.-;  X 

Volatile  Orqanirs  X 

Field  f?as  r.hrnmatryjraph  YSS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depth  Below  Surface  Grade  3.5' 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO 

If  Yes.  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N)  NO 

14. 

Additional  Information  End  Of  Borinp  3.5 

Soil  Profile 

Soil  Description 

PID 

Screening 

Results 

Poorly  Graded  Fine  Sand  with  Surface  Organics  (SP), 

Gray  (2.54  4/0),  Dry,  Dense 

0  ppm 

Poorly  Graded  Fine  Sand  (SP),  Mottled  Gray  and  Tan 
(7. SYR  5/4-Brown),  Moist,  Medium  Dense 

0  ppm 

Poorly  Graded  Fine  Sand  with  Silt  (SP-SM), 

Black  (10YR  2/1),  Very  Moist,  Dense 

Poorly  Graded  Medium  Sand  (SP),  Mottled  Tan  and  Dark  Gray 
(10YR  7/2  to  10YR  3/1),  Coarser  than  above,  Subangular 
Particles,  Moist,  Dense 

*  ForGC 

*  For  LAB 

HAND  AUGER  SAMPLING  FORM 

1 .  Date/Time  5/21/90  7:30  pm _ Hand  Augef  Boring  No.  06-HA-03 

2.  Location  Sit6  No.  6 _ 

3.  Sampler  R.  OISOH _  Other  Present  S.  HoIZOen _ 

4.  Organic  Vapor  Decector  PEL  No.  1206 _ .  Reading  Se6  BelOW 

5.  Weather:  Wind  No _ .Precipitation  1/4“  LaSt  24  hr  .Air Temperature  84° 

6.  Sample  Identification  No.  06-HA-03  For  GC _ Sample  Color  Dark  BfOWn/CoPPer 

7.  uses  CIctssification  SP  -  SC _ 


8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Moist  and  Loose 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

to.  Parameters  Sampled  For: 

PnlyniirjAar  Arnfnati/^  Hydmrarhnns 

Tt%ral  Potmlerim  Hydrocarbons 

Volatile  Oroanics 

Priority  Pollutant  Metals 

Field  Gas  Chromatooratrh _ YSS _ ! _ 

11.  Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depth  Below  Surface  Grade  3.0' 

1 2 .  Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

Yes 

If  Yes.  Describe  Unidentifiable 

13.  Is  Gross  Contamination  present?  (YorN)  NO 

14  Additiortal  Information  End  Of  BorinCI  3.5 

Soil  Profile  PID 

Screening 

Soil  Description  Results 


Poorly  Graded  Fine  Sand  with  Silt  (SP-SM), 

Dark  Gray  (2.5YR  4/0),  Dry.  Dense 

0  ppm 

Poorly  Graded  Fine  Sand  with  Small  {<1/4")  Nodules 
of  Cemented  Sand  (SP),  Brown  (7.5YR  5/4),  Moist, 

Dense,  No  Odor 

0  ppm 

Poorly  Graded  Sand  with  Clay  (SP-SC),  Very  Dark  Gray 

*GC 

(2.5YR  3/0),  Moist,  Dense.  Slightly  Plastic,  Strong 

Organic  Odor 

0  ppm 

Poorly  Graded  Fine  Sand  with  Silt  (SP-SM),  Very  Dark  Gray 

Poorly  Graded  Silty  Fine  Sand  (SP-ML ),  Gray  {7.5YR  2.5/0  ) 

0  ppm 

As  Above  Without  Clay,  Moist,  Dense,  Strong 
Decaying  Organic  Odor 


HAND  AUGER  SAMPLING  FORM 


1 .  Daie/Time  5/21/90  7:45  PITI _ Hand  Auger  Boring  No.  06-HA-04 


2. 

Location  Sit6  NO.  6 

3. 

Sampler  R.  OISOD 

Other  Present  S.  HoIZOen 

4. 

Organic  Vapor  Decector  FEL  No.  1206 

.  Reading  See  BelOW 

5. 

Weather:  Wind  NOfie  ,  Predpitation  1/4"  LSSt  24  hr  .  Air  Temperature  83® 

6. 

Sample  Identification  No.  06-HA-04 

Sample  Color  Dark  GraV 

7. 

uses  Classification  SP-SM 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

10. 

Parameters  Sampled  For: 

Pr^tyniidear  Arnmalin  Hydronarhnns 

Total  Petroleum  Hydrocarhons 

Vnlatile  Organics 

Prinrity  Pnllnfant  M^tak 

FielH  Oas  r;hrnmai(V)raph  YSS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depth  Below  Surface  Grade  ~4’ 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

No  If  Yes,  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N)  NO 

14. 

Additional  Information  End  Of  Borinq  3.5 

Soil  Profife  PID 

Screening 

Soil  Description  Results 


Poorly  Graded  Fine  Sand  with  Surface  Organics 
and  Roots  (SP).  Very  Dark  Gray  {2.5YR  4/0),  Moist, 

Medium  Dense,  No  Odor 

0  ppm 

0  ppm 

Sandy  Organic  Soil  (OL),  Black  (2.5YR  2.5/0),  Moist,  Loose 

Poorly  Graded  Fine  Sand  with  Silt  (SP-SM), 

Dusky  Red  (2.5YR  3/2),  Moist,  Medium  Dense 

0  ppm 

Poorly  Graded  Fine  Sand  with  Silt  and  Roots,  Gray,  Moist,  Loose 

*GC 

0  ppm 

Silty  Sand  wrth  Organics  (SM),  Black  (2.5YR  2.5/0), 

-  Saturated,  Medium  Dense,  No  Odor 

Signed 


Date  5/21/90 


HAND  AUGER  SAMPLING  FORM 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 


11. 

12. 

13. 

14. 


Dale/Time  5/22/90  12:00  Pm _ Hand  Auger  Boring  No.  06-HA-05 _ 

Location  Sit6  No.  6 _ 

Sampler  R.  OISOD _ Other  Present  S.  Holzoen _ 

Organic  Vapor  Oecector  PEL  No.  1206 _ ,  Reading  See  BelOW _ 

Weather:  Wind  15  fTiph  from  N.W,Precipitation  1/2**  LaSt  24  hf  .Air Temperature  70° _ 

Sample  Identification  No.  06-HA-05 _ Sample  Color  Dark  ReddiSh  BrOWfl _ 

uses  Classification  SP _ 

Relative  Moisture  Content  (Dry,  Moist,  Saturated)  VefV  MoiSt _ 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 

Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons _ Total  Petroleum  Hydrocarbons _ 

Volatile  Organics _ Priority  Pollutant  Metals _ 

Field  Gas  Chromatograph  [ _ 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS _  If  Yes,  Depth  Below  Surface  Grade  2.5’ 

Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO _ If  Yes,  Describe _ 

Is  Gross  Contamination  present?  (Y  or  N)  NO _ 

Additional  Information  End  Of  Borifig  3.25 _ 


Soil  Profile  PIO 

Serroning 

Soil  Description  Results 


Poorly  Graded  Fine  Sand  with  Surface  Organics  (SP), 

Reddish  Brown.  Loose,  Dry 

0  ppm 

15  ppm 

_  Poorly  Graded  Fine  Sand  with  with  Roots  (SP),  Slightly  Moist, 

Medium  Dense,  Roots  Produced  HNU  Response 

Poorly  Graded  Fine  Sand  with  Trace  of  Silt  (SP), 

0  ppm 
*GC 

Dark  Reddish  Brown  (SYR  2.5/2),  Very  Moist.  Medium  Dense 

Poorly  Graded  Fine  Sand  (SP),  as  above  Without  Silt, 

0  ppm 

Dark  Reddish  Brown  (SYR  2.5/2),  Saturated,  Medium  Dense, 

Subangular  Quartz  Sand 

_ 

Signed 


Da»  5/22/90 


HAND  AUGER  SAMPLING  FORM 


1 .  Date/Time  5/23/90  2:30  PfTI _ Hand  Auger  Boring  No.  06-HA-06 _ 

2.  Location  Site  NO.  6 _ 

3.  Sampler  R.  QISOH _ Other  Present  S.  HoIZOen _ 

4.  Organic  Vapor  Decector  PEL  No.  1206 _ ,  Reading  See  BelOW _ 

5.  Weather:  Wind  CsIfTI _ ,  Precipitation  0"  LaSt  24  hf  .Air Temperature  73° _ 

6.  Sample  Ideniification  No.  06-HA-06 _ Sample  Colof  Dark  Grav _ 

7.  uses  Classification  SP _ 

8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  MoiSt _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 

10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons _ Total  Petroleum  Hydrocarbons _ 

Volatile  Organics _ Priority  Pollutant  Metals _ 

Field  Gas  Chromatograph  Yes _ ! _ 

1 1 .  Was  Groundwater  Encountered  ?  (Y  or  N)  YSS _  It  Yes,  Depth  Below  Surface  Grade  3.25' 

12.  Does  Material  Have  Contaminant  Odor?  (YorN)  NO _ IIYes,  Describe _ 

13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14.  Additional  iniormafion  *  Sample  Collected  at  2.0'  /  End  of  Boring  3.5’ _ 


Soil  Profile  PID 

Saeening 

Soil  Descripton  Results 


Poorly  Graded  Fine  Sand  with  Silt  and  Surface 

Organics  (SP-SM),  Dark  Gray  (5YR  4/1),  Moist,  Loose 

1  ppm 

5  ppm 

Poorly  Graded  Fine  Sand  with  Roots  (SP), 

Very  Dark  Gray  (7.5YR  2.5/0),  Very  Moist, 

Medium  Dense,  Slight  Decaying  Organic  Odor 

*  Field  GC 

1  ppm 

EOB 

Signed 


Date  5/23/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Daie/Time  5/22/90  5:30  pm 

Hand  Auger  Boring  No.  06-HA-07 

2. 

Location  Site  NO.  6 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  HoIZOOn 

4. 

Organic  Vapor  Oecector  FEL  No.  1206 

.  Reading  See  BelOW 

5. 

Weather:  Wind  20  mph  from  N.W.Prec)pitalion  1/2"  LaSt  24  hr  .Air Temperature  75° 

6. 

Sample  Identificalion  No.  06~HA-07 

Sample  Color  Lioht  Grav 

7. 

uses  Classification  S  W 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated)  MoiSt 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

10. 

Parameters  Samplod  For: 

PolyniirlAar  Arnmatic  HYrirnrsirhnn.<i  _  , 

Total  Petroleum  Hydrocarbons 

Volatile  Organics 

Pnnriiy  Prtlliitanr 

Fiein  fias  Ohrnmatngraph  YbS 

11. 

Was  Groundwater  Encountered  ?  (Y  or  N)  NO 

If  Yes.  Depth  Below  Surface  Grade 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO 

If  Yes,  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N)  NO 

14. 

Additional  Information  End  Of  Borinp  3.5' 

0 


Soil  Descripiion 


Soil  Profile 


PID 

Screening 

Results 


Organic  Soil  and  Roots  (OL), 
Loose,  Slightly  Moist 


Dark  Reddish  Brown  to  Black, 


0  ppm 


Poorly  Graded  Fine  Sand  with  Clay  (SP-SC), 

2  -  Dark  Reddish  Brown  (5.0YR  2/5/2),  Slightly  Plastic, 
Moist,  Medium  Dense 


1  ppm 
*GC 


We^!  Graded  Medium  Fine  Sand  (SP).  Light  Gray  (10YR  7/1), 
Very  Moist.  Medium  Dense,  Subangular  Quartz  Grains 


EOB 


HAND  AUGER  SAMPLING  FORM 


1.  Date/Time  5/22/90  4:25  pm 

2.  Location  Sit6  NO.  6 


3.  Sampler  R.  OISOP 


Organic  Vapor  Oecector  FEL  No.  1206 


Hand  Auger  Boring  No.  06-HA-08 


Other  Present  S.  Holzoen 


.  Pleading  See  BelOW 


5.  Weather:  Wind  20  fTiph  ffOm  N.V\/.Preapitation  1/2"  LaSt  24  hr  ,  Air  Temperature  75° 

6.  Sample  Identification  No.  06-HA-08 _ Sample  Color  LiOht  Grav _ 

7.  uses  Classification  SP _ 

8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  MoiSt  tO  Saturated _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  YeS _ 

10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons  Yes _ Total  Petroleum  Hydrocarbons  Yes _ 

Volatile  Organics  _ Priority  Pollutant  Metals _ 

Field  Gas  Chromatograph  ! _ 

11.  Was  Groundwater  Encountered  ?  (YorN)  YeS _  If  Yes.  Depth  Below  Surface  Grade  2.25' 

12.  Does  Material  Have  Contaminant  Odor?  (YorN)  NO _ If  Yes,  Describe _ _ _ 


13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14  Additional  Information  Blind  duplicate  taken  on  this  boring.  Duplicate  labeled  06-HA-BD, 
samples  taken  at  2'  /  End  of  Boring  2.5* 


Soil  Profile 


Soil  Desenption 


PID 

Screening 

Results 


Poorly  Graded  Fine  Sand  with  Silt  and  Surface  Organics 
(SP-SM),  Black  (5.0YR  2.5/1).  Moist,  Medium  Dense, 
Slight  Decaying  Organic  Odor,  HNU  Response  Produced 
from  Roots 


6  ppm 


1  ppm 

Poorly  Graded  Fine  Sand  (SP).  Light  Gray  (10YR  7/1 ).  •  Lab  Sample 

Subrounded  Quartz  Grains,  Very  Moist  to  Saturated.  Very  Dense  and  Dup. 

*  GC  Sample 


Signed 


Date  5/22/90 


HAND  AUGER  SAMPLING  FORM 


I 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 


11. 

12. 

13. 

14. 


Date/Time  5/22/90  1  '.25  Pm _ Hand  Auger  Boring  No.  06-HA-09 _ 

Location  Site  No.  6 _ 

Sampler  R.  OISOH _  CJther  Present  S.  Holzoefl _ 

Organic  Vapor  Oecector  PEL  No.  1206 _ ,  Reading  See  BelOW 

Weather:  Wind  15-20  mph  from  N.W. ,  Precipitation  1/2"  LaSt  24  hr  .Air Temperature  72° 

Sample  Identification  No.  06-HA-09 _ Sample  Color  Perk  Reddish  BfOWn 

uses  Classification  SP-SM _  _ 


Relative  Moisture  Content  (Dry.  Moist,  Saturated)  MOISt 
Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  YeS _ 


Parameters  Sampled  For; 

Polynuclear  Aromatic  Hydrocarbons  Yes 
Volatile  Organics  Yes 


Field  Gas  Chromatograph  _YSS_ 


Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 


Does  Material  Have  Contaminant  Odor?  fY  or  N)  NO 
Is  Gross  Contamination  present?  (Y  or  N)  No _ 


.Total  Petroleum  Hydrocarbons 
.  Priority  Pollutant  Metaig  Yes 


If  Yes,  Depth  Below  Surface  Grade  2.25* 
If  Yes,  Describe _ 


Additional  Information  Field  GC  taken  at  2‘.  Lab  sample  taken  at  2.5’  /  End  of  Boring  2.5' 


Soil  Profile 

PID 

Screening 

Soli  Description 

Results 

Poorly  Graded  Fine  Sand  with  Silt  and  Surface  Organics, 

Dark  Gray,  Moist,  Loose 

Oppm 

Poorly  Graded  Fine  Sand  with  Silt  (SP-SM), 

Dark  Reddish  Brown  {5YR  2.5/2),  Moist,  Medium  Dense, 

No  Odor 

*  Field  GC 

V 

*  Lab 

Sample 

Signed 


Date  5/22/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/22/90  12:20  pm 

Hand  Auger  Boring  No.  06-HA-1 0 

2. 

Location  Site  NO.  6 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  Holzoen 

4. 

Orpanic  Vapor  Decector  PEL  No.  1206 

,  Reading  See  BelOW 

5. 

Wealtier:  Wind  15-20  mph 

Predpitadon 

1/2"  Last  24  hr  .Air Temperature  70° 

6. 

Sample  Identification  No.  06-  HA- 1 0 

Sample  Color  Dark  Reddish  Brown 

7. 

uses  Classification  SP-SM 

8. 

Relative  Moisture  Content  (Dry,  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analy2ed  in  Lab?  (V  or  N) 

No 

10. 

Parameters  Sampled  For: 

Pnlyni  irJear  Arrvnatin  Hyrirocarbons 

Total  Petrnleiim  Hydrocart»ns 

Vnlarila  Organics 

Priority  Pnlliitant  Matak 

Piiaki  rihrrtfTiAfrtgrflph  VBS 

n. 

Was  Groundwater  Encountered  ?  (Y  or  N) 

Yes 

IfYes.  Depth  Below  Surface  Grade  1.5' 

12. 

Does  Material  Have  Contaminant  Odor?  (YorN) 

No 

If  Yes,  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N) 

No 

14. 

Additional  Information 

Soil  Profile 


Soil  Description 


P® 

Screening 

Results 


1  -i 


3H 


Poorly  Graded  Fine  Sand  with  Silt  (SP-SM), 
Dark  Reddish  Brown  (SYR  2.5/2),  Some  Roots, 
Moist,  Medium  Dense,  No  Odor 


_ .V.. 


0  ppm 


0  ppm 

Groundwater 


Signed 


Date  5/22/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/23/90  2:10  pm 

Hand  Auger  Boring  No.  06-HA- 1 1 

2. 

Location  Site  No.  6 

3. 

Sampler  R.  OlSOn 

Other  Present  S.  Holzoen 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

.  Reading  866  B6lOW 

5. 

Weather:  Wind  Calm  .  Preaoitation  0"  LaSt  24  hr  .Air Temperature  73* 

6. 

Sample  Identification  No.  06-HA- 1 1 

Sample  Color  Lioht  and  Dark  Grav  Intermixed 

7. 

uses  Classification  SW-SM 

8. 

Relative  Moisture  Content  (Dry,  Moist.  Saturated) 

Very  Moist/Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  No 

10. 

Parameters  Sampled  For; 

Polynuclear  Aromatic  Hydrocarbon.^ 

Total  Petroleum  Hydrocarbons 

VolAtilA  OrgAfiirs^ 

Field  Ran  Rhrnmairyjraph  YfiS 

11  . 

Was  Groundwater  Encountered  ?  (Y  or  N)  No 

If  Yes.  Depth  Below  Surface  Grade 

12. 

Does  Material  Have  Contaminant  Odor?  (Y  or  N) 

No  If  Yes,  Describe 

13. 

Is  Gross  Contamination  present?  (Y  or  N1  No 

14. 

Additional  Information  End  Of  BorinO  3.25' 

0 


1 


Soil  Oescnption 


Soil  Profile 


PID 

Screening 

Results 


Poorly  Graded  Fine  Sand  with  Surface  Organics 
and  Roots  (SP),  Trace  of  Silt.  Dark  Gray  {5YR  3/1), 


Trace 
0’  ppm 


Loose,  Moist 


2  ^ 


Well  Graded  Fine  Sand  with  Trace  of  Silt  (SW-SM),  Mottled 
Dark  and  Light  Gray  (10YR  7/1  and  SYR  2.5/2),  Subangular 
Particles,  Very  Moist,  Dense 


0  ppm 


GC  Sample 


HAND  AUGER  SAMPLING  FORM 


1 .  Date/Tlme  5122/30  5:05  pm _ Hand  Auger  Boring  No.  06-HA-1 2 


2.  Location  Site  NO.  6 


3  Sampler  R.  OlSOn  Other  Present  S.  Holzoen 


Organic  Vapor  Oecector  FEL  No.  1206 _ ,  Reading  See  BelOW 

5.  Weather:  Wind  20  HTiph  from  N.W..Pfecipitaiion  1/2**  LaSt  24  hr  .  Air  Temperature  75^’ 

6.  Sample  Identification  No.  06- HA-1 2 _ Sample  Color  Dark  Grav _ 

7.  (JSCS  Classification  SP _ 

8.  Relative  Moisture  Content  (Dry,  Moist.  Saturated)  Ssturatetj _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 


10  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons _ 

Volatile  Organics _ 

Field  Gas  Chromatograph__ijBS _ 

1 1 .  Was  Groundwater  Encountered  ?  (Y  or  N)  NO _ 

12.  Does  Material  Have  Contaminant  Odor?  (YorN)  No 

13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14.  Additional  Information  End  of  Boring  3.25’ 


.Total  Petroleum  Hydrocarbons _ 

.  Priority  Pollutant  (.totals _ 

_  If  Yes,  Depth  Below  Surface  Grade . 

If  Yes,  Describe 


Soil  Profile 


Soil  Descnption 


PIO 

Screening 

Results 


0  ppm 

Poorly  Graded  Fine  Sand  with  Trace  of  Silt  (SP), 

0  ppm 

Dark  Reddish  Brown  (SYR  2.5/2),  Increasing  Moisture 

with  Depth,  Medium  Dense,  Some  Roots,  No  Odor 

Signed 


Date  5/22/90 


HAND  AUGER  SAMPLING  FORM 


1. 

Date/Time  5/22/90  4:05  Dm 

Hand  Auger  Boring  No.  06-HA-13 

2. 

Location  SltG  NO.  6 

3. 

Sampler  R.  OISOO 

Other 

Present  S.  Holzoen 

4. 

Organic  Vapor  Decector  PEL  No.  1 206 

,  Reading  See  BelOW 

5. 

Weather:  Wind  15-20  mph  from  N.W.,  Predpitation  1/2"  LSSt  24  hr  ,  Air  Temperature  75° 

6. 

Sample  Identification  No.  06-HA-1 3 

Sample  Color  Dark  Grav  To  Black 

7. 

uses  Classification  SP-SM 

8. 

Relative  Moisture  Content  (Dry.  Moist,  Saturated) 

Saturated 

9. 

Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO 

to. 

Parameters  Sampled  For: 

Polyniiclear  Arnmalic  Hydrnnarhon.s 

Total  Petroleum  Hydrocarbons 

Volatile  Organics  . 

PrinriTy  Pr^lIntanT  „ 

Field  Ras  Rhrnmatryjraph  YeS 

11  . 

Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 

If  Yes.  Depth  Below  Surface  Grade  3.0' 

12. 

Does  Material  Have  Contaminant  Odor?  or  N] 

No 

Yes,  Describe 

13, 

Is  Gross  Contamination  present?  (Y  or  N)  NO 

14. 

Additional  Information  End  Of  BOlinO  3.0' 

Soil  Profile  PID 

Serening 

Soil  Description  Results 


Surface  Organics  and  Organic  Soils 

- 

5  ppm 

Poorly  Graded  Sand  With  Silt  (SP-SM),  Dark  Gray 

14  ppm 

to  Black  (5YR  3/1),  Slight  Decaying  Organic  Odor, 

*  GC 

Increasing  Moisture  with  Depth,  Medium  Dense 

1 .5  ppm 

.  .  _  _ 

Signed 


Date  5/22/90 


HAND  AUGER  SAMPLING  FORM 

1 .  Date/Time  5/22/90  1 2:50  pm _ Hand  Auger  Boring  No.  06-HA- 14 _ 

2.  Location  Sit6  No.  6 _ 

3.  Sampler  R.  OlSOn _  Other  Present  S.  HOlZOen _ 

Organic  Vapor  Decector  PEL  No.  1206 _ ,  Reading  S66  BelOW _ 

5.  Weather:  Wind  15  mph  from  N.W^Predpitaiion  1/2"  Last  24  hr  .Air Temperature  72° _ 

6.  Sample  Identification  No.  06-HA-14 _ Sample  Color  Dark  Gfav _ 

7.  uses  Classification  SP _ 

8.  Relative  Moisture  Content  (Dry,  Moist.  Saturated)  _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 

10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons _ Total  Petroleum  Hydrocarbons _ 

Volatile  Organics _ Priority  Pollutant  Metals _ 

Field  Gas  Chromatograph  ! _ 

11.  Was  Groundwater  Encountered  ?  (YorN)  YeS _  IfYes.  Depth  Below  Surface  Grade  2.5' 

1 2.  Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO _ If  Yes,  Describe _ 

13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14.  Additionai  Information  Fnri  r>f  Rnring  P  .S' _ 


Soil  Profile 

Soil  Description 

PID 

Screening 

Results 

5  ppm 

Well  Graded  Fine  Sand  with  Roots  (SW), 

Dark  Gray  (5YR  3/1),  Moist,  Medium  Dense, 
Subangular  Particles,  No  Odor 

Oppm 

Clayey  Sand  (SC),  Black  (5YR  2.5/1),  Loose,  Wet, 

No  Odor 

*  GCSarrple 

Poorly  Graded  Fine  Sand  with  Roots  (SP),  Black  (5  YR  2.5/1), 
No  Fines,  Saturated,  Medium  Dense,  No  Odor 

HAND  AUGER  SAMPLING  FORM 


1.  Oaia/nme  5/22JS0  12:30  pm 

2.  Location  Site  NO.  6 


Hand  Auger  Boring  No.  06-HA-1 5 


3.  Sampler  R.  OlSOn 


Other  Present  S.  Holzoen 


4.  Organic  Vapor  Decector  PEL  No.  1206 


,  Reading  See  BelOW 


5.  Weather;  Wind  15  fTiph  frOfn  N.W^Predpitation  1/2"  LaSt  24  hr  .Air Temperature  71° 

6.  Sample  Identification  No.  06-HA-15 _ 


Sample  Color  Dark  Grav  to  Black 


7.  uses  Classification  SP-SM 


8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  SstUfated 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 


10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons . 
Volatile  Organics . 


Field  Gas  Chromatograph 


.Total  Petroleum  Hydrocarbons. 
.  Priority  Pollutant  Metals _ 


11 .  Was  Groundwater  Encountered  ?  (Y  or  N)  YeS 


12.  Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO 

13.  Is  Gross  Contamination  present?  (Y  or  N)  NO _ 


If  Yes,  Depth  Below  Surface  Grade  2.0’ 

If  Yes,  Describe _ 


HAND  AUGER  SAMPLING  FORM 


1.  Date/Tiitie  5/22/90  1 :55  pm 


2.  Location  Sit6  No.  6 


3.  Sampler  R.  OISOD 


Hand  Auger  Boring  No.  06-HA- 16 


Other  Present  S.  Holzoen 


Organic  Vapor  Decector  PEL  No.  1206 _ .  Reading  Se6  BelOW 

5.  Weather:  Wind  15-20  mph  from  N.W. .  Precipitation  1/2"  LaSt  24  hr  .  Air  Temperature  73° 

6.  Sample  Identification  No.  06-HA-16 _ Sample  Color  Very  Dsrk  Grav _ 

7.  uses  Classification  SP-SM _ 

8.  Relative  Moisture  Content  (Dry,  Moist.  Saturated)  VeiV  MoiSt _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 


10.  Parameters  Sampled 

Polynuclear  Aromatic  hydrocarbons _ 

Volatile  Organics _ 

Field  Gas  Chromatograph  _^(!SS _ 

11.  Was  Groundwater  Encountered  ?  (Y  0' N)  YeS _ 

12.  Does  Material  Have  Contaminant  Odor?  (YorN)  NO 

13.  Is  Gross  Contamination  present?  (Yor.'J)  NO _ 

14.  Additional  Information  End  of  Boring  2.25' 


.Total  Petroleum  Hydrocarbons _ 

.  Priority  Pollutant  Metals _ 

_  It  Yes.  Depth  Below  Surface  Grade  2.25’ 

_ If  Yes,  Describe _ 


HAND  AUGER  SAMPLING  FORM 


1.  Date/Time  5/22/90  5:55  pm _ Hand  Atiaef  Boring  No.  06-HA-17 _ 

2.  Location  Sit6  NO.  6 _ 

3.  Sampler  R.  OlSOn _ Other  Present  S.  HoIZOBD _ 

4.  Organic  Vapor  Decector  PEL  No.  1206 _ .  Reading  S66  BslOW _ 

5.  Weather:  Wind  15  moh  from  N.W.  Precipitation  1/2"  Last  24  hr  ,  Air  Temperature  _73f _ 

6.  Sample  Identification  No.  06-HA-1 7 _ Sample  Color  Dark  Gray _ 

7.  uses  Classification  SP-SM _ 

8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  SatUfatOd _ 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  YeS _ 

1 0.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons  _ Total  Petroleum  Hydrocarbons  _X _ 

Volatile  Organics  _X _ _ _ Priority  Pollutant  Metals  _X _ 

Field  Gas  Chromatograph  _YSS _ 1 ! _ 

1 1 .  Was  Groundwater  Encountered  ?  (Y  or  N)  YeS _  If  Yes,  Depth  Below  Surface  Grade  2.5‘ _ 

1 2.  Does  Material  Have  Contaminant  Odor?  (Y  or  N)  NO _ If  Yes,  Describe _ 

13.  Is  Gross  Contamination  present?  (YorN)  NO _ 

14.  Additional  Information  Field  GC  taken  at  2'.  Lab  sample  taken  at  2.0'  and  2.57  End  of  Borina  2.5' 


Soil  Profile 

Soil  Description 

PID 

Screening 

Results 

1  - 

Poorly  Graded  Fine  Sand  (SP),  Dark  Gray  (5YR  3/1), 

Moist  to  2'  bis,  Medium  Dense,  No  Odor 

0  ppm 

Poorly  Graded  Fine  Sand  with  Silt  and  Trace 
of  Clay  (SP-SM),  Dark  Gray  (5YR  3/1),  Loose.  Wet 

__v.. 

0  ppm 
*  GC/Lab 
Lab  Sample 
0  ppm 

3  - 

Poorly  Graded  Sand  with  Clay  (SP-SC), 

Dark  Gray  (5YR  3/1),  Loose,  Saturated,  No  Odor 

4- 

5  - 

Signed 


Daw  5/22/90 


HAND  AUGER  SAMPLING  FORM 


1.  Date/Time  5/23/90  3:05  pm 

2.  Location  Site  NO.  6 


3.  Sampler  R.  OISOD 


4.  Organic  Vapor  Decector  FEL  No.  1206 

5.  Weather:  Wind  Calm _ 

6.  Sample  Identification  No.  06-HA-18 

7.  uses  Classification  SP-SM 


Hand  Auger  Boring  No.  06-HA-18 


Other  Present  S.  HoIZOen 


_ .  Reading  See  BelOW 

,  Precipitation  O'*  LaSt  24  hr  ,  Air  Temperature  78° 
_ Sample  Color  Dark  Grav _ 


8.  Relative  Moisture  Content  (Dry,  Moist,  Saturated)  Saturated 

9.  Is  Sample  Being  Analyzed  in  Lab?  (Y  or  N)  NO _ 

10.  Parameters  Sampled  For: 

Polynuclear  Aromatic  Hydrocarbons _ 

Volatile  Organics _ 

Field  Gas  Chromatograph  _iiSS _ 

11 .  Was  Groundwater  Encountered  ?  (Y  or  N)  YeS _ 

12.  Does  Material  Have  Contaminant  Odor?  (YorN)  NO _ 

13.  Is  Gross  Contamination  present?  (YorN)  No _ 


.Total  Petroleum  Hydrocarbons _ 

.  Priority  Pollutant  Metals _ 

_ If  Yes,  Depth  Below  Surface  Grade  1 .5* 

_ If  Yes,  Describe _ 


14.  Additional  Information  Sample  taken  at  edoe  Of  Standing  water.  Lowest  point  at  Site  No.  5. 


End  of  Borina  at  1 .5' 


Soil  Profile 


Soil  Description 


PID 

Screening 

Results 


Poorly  Graded  Fine  Sand  with  Sift  and  Organics  (SP-SM), 
Dark  Gray  95YR  3/1),  Loose,  Saturated,  Organic  Odor 


Poorly  Graded  Sand  with  Silt  (SP-SM),  Black  (2.5Y  2/0), 
Loose,  Saturated,  No  Odor 


Soil  Boring  Logs 


SOIL  BORING  LOG 


Client/Project ,  Georgia  Air  National  Guard 
Installation:  Savannah _ 


Date:  06-28-90 
.  BORING/WELL  No.  01-SB-Q1 
Site  No.  1 


HAZWRAP  Contractor  CH2M  HILL 


Logged  by:  R.  Olson 


Project  No.  SEF27794.C0.02 

Protection  Level:  D _ 


Drilling  Contractor  E.E.I. _ Driller:  L.  BlodSOe 


^  Drilling  Start  1 1 .25  am  Drilling  End:  '12.00  pm 


Drilling  Method/Rig  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  2“ 


a.  E  E 

8  S  S 


I 

IB 

c 

< 


s'  =■ 

a.  C' 
«a  a 

^  s 

X  w 
I  flC 


Lrthoiigic  Descriplion 


s  I 

3  0  2 


18* 


18' 


24- 


24’ 


24' 


24- 


24- 


Rne  Sand,  10  YR  7/3  Very  Pale  Brown, 
Medium  Dense,  Hard  &  Dry,  w/  Surface  Orgjmics, 
_ Sampled  for  Lab  &  Field  GC  (0-2) _ 


Rne  Sand,7.5  YR  3.5/5  Strong  Brown,  Dense, 
Clean  &  Dry.  No  Odor,  HNp  =  0,  No  Detedbn 


Rne  Sand,10  YR  5/6  Yelbwish  Brown,  Merfium  Dense,Slightiy 
Moist,  No  Odor,  Poorly  Graded,  Mottled  Orange  and  Brown 


Rne  Sand,  10  YR  5/1  Gray,  Loose,  Skhtly  Moist  to  9', 
No  Odor,  Poorly  GradM,  MottM  and  Gray 


Rne  Sand,  10  YR  7/1  Light  Gray,  Medium  Dense, 
Sightly  Damp,  No  Fines,  No  Odor 


Clayey  Sand,  10  YR  6/2  Light  Brownish  Gray,  Medium  Stiff, 
_ Some  PlastidtY,  l^l  Gradi^,  No  Odor _ 


Clayey  Sand,  10  YR  6/2  Light  Brownish  Gray,  Medium, 
Some  Plasticity,  Well  Graded,  No  Odor 
Sampled  for  Lsb  &  Field  GC  (12-14') 


EOB  - 14'  BLS 
WL-125-BLS 

Sanples 

01-S&O1  (0-2)  1128 
OI-S&OI  (12-14)  11;52 


SP 


SP 


SP 


SP 


SP 


sc 


12 


33 


27 


15 


COMMENTS 


HN^  =  0  ppm 


HNp  =  0  ppm 


HNp.«0ppm 


HNM.  =  0ppm  U 


HNp.  =  0  ppm 


HN|i  =  0  ppm 


HNfi  =  0ppm 


U  -  Thin  wall  tuba  R  -  Rock  coring  N/A 


Field  ore  (Make/Mod.)  PhOtO  VaC  1 0-S-50 


^^~^it  spoon  O  -  Other  N/A 
C»  Cuttings 


G/COper.:  S.  HOlZOen 


10 


12 


14 


h  16 


V 

Water 
Level 
12.5' bis 


Notes: 


SOIL  BORING  LOG 


Ciieni/Project  Georgia  Air  National  Guard 
insBiiador:  Savannah _ 


Date:  06-27-90 
BORINGrtVEUNo.  02-SB-01 
Si»No.  _2 _ 


HAZWRAP  Contractor:  _QH2MHiLL _  Project  No.  SEF27794.C0.02 _ 

Logged  by:  R,  Olson _ Protection  Level:  D _ 

Drilling  Contractor  E.E.I. _ Driller:  L.  BlOdSOe _ Drilling  Start  9:40  am  Drilling  End:  10-10  3ITI 

Drilling  Method/Rig  Type:  Continuous  SPT  /  Mohil  Drill  B-57  Borehole  Dia{s):  _2]| _ 


.  > 
O 

z  ^ 


E  E 

<0  CD 
i/i  (O 


D. 


Litholigic  Description 


(D  « 

i  I 


24- 


Rne  Sand,  7.5  YR  3/2  Dark  Brown,  Medium  Dense,  Dry, 
w/  Trace  Surtace  Or^nics 


Fine  Sand,  7.5  YR  4/0  Dark  Gray,  Medium  Dense,  Dry 
Sampled  for  Lab  &  Field  GC  (0-2^ 


Rne  Sand  with  Trace  of  Clay,  7.5  YR  5fi  Strong  Brown,  Loose, 
Sightly  Moist,  Mottled  orange  and  gold.  No  Odor 


Medium  Caley  Sand,  2.5  Y  5/2  Grayish  Brown, 
Medium  Siff,  Moist.  No  Odor 


Sand  w/  Clay,  2.5  Y  5/2  Grayish  Brown,Stiif, 
Wet,  Sample  for  Lab  &  Reid  GC  02-S6-01  (&«) 


SP 


SP 


SC 


SC 


16 


COMMENTS 


T 


HNp  =  0ppm  j— 


HNp  =  0  ppm 


HNp  .  0  ppm 


HNfi  =  0  ppm 


Level 

6‘bls 


24- 


Clay  with  Sand,  5  Y  5/1  Gray, 
Medium  Stiff,  Saturated,  Highly  Plastic 


3 


l#lp.  =  0ppm 


EOe-lffBLS 

WL--6'BLS 


U  -  Thin  wall  tube  R  -  Rock  coring  N/A 


Samples 

02-SB.01  (0-2)9:40 
02-5601(6-8)9:52 


Pield  G«  (Makemdod.)  PhOtO  VaC  10-S-50 


10 


12 


14 


U=  Thin  wall  ojbe  Rock  coring 


Fiekl  dC  (Make/Mod.)  PhOtO  VaC  10-S-5C> 


SOIL  BORING  LOG 


■SfiWSTiTinclil 


Cl 

Installation: 

HAZWRAP  Contractor  CH2M  HILL 
Logged  by: 

Drilling  Contiactor  E.E.I. _ Driller 


Date:  06-26-90 

BORING/WELLNo.  J] 

Site  No.  jS _ 

ProieciNo.  SEF27 
Protection  Level:  D 


Drilling  Contractor  E.E.I. _ Driller:  L.  Blodsoe _ Drilling  Start:  2:50  PfTI  Drilling  End:  3:35  pm 

Drilling  MethodrRig  Type:  Continuous  SPT  /  Mobil  DrilLB-57  Borehole  Oia{s):  ^ _ 


> 

E  ^  -s 

»  0  c 

"a.  ■ZL  < 
,  a  E  £ 

.3555 


Lithoiigic  Description 


Post  Holed  to  2  to  check  for  utiities  -  none  encountered 
Fne  Sand,  2.5  YR  2.5^  Black,  Dense,  w/  Surface  Organics, 


Fme  Sand,  10  YR  3/2  Very  Dark  Grayish  Brown, 
Loose,  Dry  -  Sampled  tor  Lab  &  Field  GC 


Silty  Fine  Sand,  7.5  YR  3/2  Dark  Brawn,  Moist,  Loose 


Sandy  Clay,  7.5  YR  3/2  Dark  Brown,  Stiff,  Very  Moist,  ^  8 

Large  Roots,  No  Odor/Traoe  of  Organics,  Plastic 


Sandy  Clay,  10  YR  5/1  Gray,  Stiff 
Sampled  lor  Lab  &  Field  GC  6  -  8* 
S^  Auger  to  S  -  Drove  6 


I  {  COMMENTS 


^  I 

3  ffi  Z 


SPUK  0%%  ^ 


CL  10 
5 


Sand  w/Trace  ol  Clay,  10  YR  5/1  Gray,  Loose,  Saturated 


EOB-10-BLS 

Water-S-BLS 


Samples 
05-S8-02  (2-4) 
05-S8-02(fr«) 


SP  16  1  HN|i  =  0ppm  [— 


U  =  Thin  wall  lube  R  »  Rock  coring 
spooriia^)  O »  Other  N// 
C.  Cuttings  tVoles:  _ 


Field  ac  (Makenviod.)  PhOtO  VaC  1 0-S-50 
GC  Oper..  S.  Hoizoen _ 


05-SB-03 


SOIL  BORING  LOG 


Date:  06-26-90 


BORING/WELL  No. 


Project  No.  SEF27 
Protection  Level:  D 


Drilling  Start  4:00  PfTI  Drilling  End:  4:55  pm 


Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  2' 


I  I  COMMENTS 


c/>  tt  a 

O  *  > 

t/i  S  *  I 
=)  ffi  Z 


SM  N/A  HN|a  =  0ppm 


SM  ^  I  7  I  HNp.  =  0  ppm 

2  I 


Litholigic  Description 


Siky  Fine  Sand.  SYR  5/1  Gray,  Dense  Dry 
Post  Holed  to  1 S  to  Ctieck  lor  Utiities 


Silty  Fine  Sand,  5  YR  S/1  Gray,  Loose, 
Dry  -  Sampled  for  Lab  &  Field  GC(1 -S') 
Grabbed  Blind  Duplicate  D1 


Sandy  Clay,  5  YR  S/1  Gray,  Loose,  Moist 


Clay  w/  Sand,  5  YR  5/IGray,  Stiff,  Moist,  Plastic 


Sandy  Clay,  10  YR  6/2  Light  Brownish  Gray, 
Medium  Dense,  Moist  -  Lower  PL  than  above 


Sandy  Clay,  10  YR  3/1  Vi.,/  Dark  Gray,  Very  Stitt 
Slightiy  Moist,  Medium  Pla^,  Set  Au^  at  9'  Us. 


Drove  Sampler  to  Same  Interval  2  Tmes  to  YeiM  Sample  g 

$  6’  Medium  Said,  5Y  5/1  Gray,  Medium  Dense,  Saturated  SP  12  HNp.  =  0  ppm  —  1 0 
Sample  tor  Lab  &  Field  GCtO-in  6 

6 


24'  Sandy  Clay,  5Y  4.5/1  Gray  to  Dark  Gray,  Very  Soft,  Saturated  SC  2  j  HNp  •  0  ppm  12 


EOe-13-BLS 
Water -S.9-BLS 


Samples:  05-SB-03(0-1) 
05-S8-03  (D1) 
05-S8-03(9-11) 


EOB13' 


U  •  Trim  wall  tube  R  >  Rock  coring  M, 
Split  spoon  O  -  OlTrer  N/A 

C-  Cuttings  Notes:  _ 


Field  GiC  (Make/Mod.)  PhOtO  VaC  1 0-S-50 
G/coper  S.  Holzgen _ 


Sandy  Clay,  5  Y  6/2  Light  Olive  Gray,  Still, 
Moist,  Plastic,  Very  Strong  Fuel  Odor 


Fine  Sand,  5  Y  6/1  Gray.Very  Loose,  Saturated, 
No  Odor  -  Sampled  for  Lab  &  Field  GC 


EOB-lffBLS 

WL-7.7-BLS 


HNp=  100+pptr 


HNp  =  1  ppm 


8  Water 
Level 
7.7  bis 


Samples 
05-S8-04(1-?) 
05-SB-04  (8-1(7) 


U  «  Thin  wall  tube  R  =  Rock  coring 
spoonjtu^  O  =  Other  N// 


C  =  Cuttings 


Field  O/C  (Make/Mod.)  PhOtO  VaC  1 0-S-50 
G/coper  :  S.  Holzaen _ 


SOIL  BORING  LOG 


Dale:  06-27-90 


ClienuProject: 


BORING/WEa  No. 


HAZVkRAP  Conlracior  CH2M  HILL 

Logged  by:  R.  Qlson _ 

Drilling  Contractor  E.E.I. _ Driller: 

Drilling  Method/Rig  Type;  Continuous 


H.  <0 

®  «  c 

£  O.  CL  < 

S.  E  E  jQ 

®  a  <Q  '5 

O  CO  (O  3 


U) 

o 


Project  No.  SEF27794.C0.02 _ 

Protection  Level:  D _ 

Drilling  Start  8:10  am  Drilling  End:  8:50  am 
Borehole  Dia(s):  2" _ 


Litholigic  Description 


Fine  Sand,  7.5  YR  4/2  Dark  Brown.  Medium  Dense,  Dry, 
No  Odor,  Surface  Organics 


Medium  Rne  Sand,  7.5  YR  6/8  Reddish  Yellow,  Medium  Dense, 
Dry.  No  Odor,  Trace  of  Clay,  Mottled  Orange  &  Brown 


cn  ^ 

g  I 

=>  m  z 


Clayey  Sand,  10  YR  6/3  Pale  Brown,  Medium  Stiff, 

Moist  to  Wet,  No  Odor  -  Sample  for  Lab  &  Field  GC,  &  MS/MSD 


Clayey  Sand,  2.5  Y  6/2  Light  Brownish  Gray, 
Soft,  Wdt,  No  Odor 


U  >  Thin  wall  tube  R  >  Rock  coring 
^T^Splitspooni^^  O «  Other  Nl// 
C«  Cuttings  Notes:  _ 


Field  ore  (MakeM)d.)  PhotO  Vac  10-S-50 
GAJOper.:  S.  HoIZOen _ 


07-SB-01 


SOIL  BORING  LOG 


Dale:  06-28-90 


BORING/WELL  No. 


JH2M±ni 


Project  No.  SEF27 
Protection  Level:  D 


E.E.I. _ Driller:  L.  BIOdSOB _ Drilling  Start:  9:30  3171  Drilling  End:  10-05  3m 

Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dials):  2“ 


I 

£  ^  -a 

®  ®  C 

jC  CL  o.  < 

H.  E  E  ^ 

Sa  <0  <B 

</i  2 


COMMENTS 


CM 

S  CM  S  S  13* 


Lithotigic  Description 


Fine  Sand,  2.5  Y  3.SA)  Ve^  Dark  Gray,  Medium  Dense, 
Dry,  Clean  w/  Surface  Organics,  Sampled  for  Lab  &  Field  GC 


Rne  Sand  with  Clay.lO  YR  3.5/2  Dark  Grayish  Brown, 
Medium  Stiff,  Slightly  Moist,  No  Odor,  HNp.  Detection, 


Sandy  Clay,  10  YR  35/2  Dark  Grayish  Brown, 
Stiff,  Wet,  Rotting  Organic  Odor, 
Saitfiled  for  lib  &  Field  GC 


</i  m  a 

o  s  > 

to  s 

3  CD  Z 


5,1.  Medium  Sand  with  Trace  of  Clay,  10  YR  5/3  Brown,  i  •  i  i  uij,,  _  .• . 

^  Medium  Dense,  Saturated,  No  Odor,  Poorly  Graded,  Non-Plastic  **^1  I2i|  I 


EOB-ffBLS 

WL-S-BLS 


Samples 

07-SB^  (0-2)  9:35 
07-SB-02  (4-6)  10«0 


U-  Thin  wall  tube  R-  RocK  coring 
S’^^lit  spoon  (tu^  O  «  Other 


Field  G/C  (Make/Mod.)  PhOtO  VaC  1 0-S-50 
G/COper.:  S.  HOlZOen _ 


C  >  Cuttings 


SOIL  BORING  LOG 


Installation: 


HAZWRAP  Contractor:  CH2M  HIL 


Logged  by: 

Drilling  Contractor  E.E.I. _ Driller:  L.  BlodSOe _ Drilling  Starr  11  -18  afP  Drilling  End:  12:05  pm 

Drilling  Method/Rig  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  2" _ 


Date:  06-29-90 


BORINGAVELL  No. 


Project  No.  SEF27794.( 
Protection  Level:  D _ 


Driller:  L.  BIOC 


COMMENTS 


S  <9  ~  >■ 


Lilhollgic  Description 


Fine  Sand,  10  YR  4ri  Daifc  Gray, 
Medium  Dense,  Very  Dry.  Surface  Orgies 
Sampled  for  All  Parameters  and  MSMSD 


Fine  Sand,  1 0  YR  4/2  Dark  Grayish  Brown, 

Dense,  Dry,  Rl  Material,  Mottled  Tan  and  Gray,  tto  Odor 


Fine  Sand,  10  YR  4/2  Dark  Gr»ish  Brown, 
Very  Dense,  Moist,  No  Odor,  FiK  Material, 
Mottled  Tan  and  Gray  -  As  Above 


Fme  Sand,  10  YR  4/2  Dark  Grayish  Brown, 
Medium  Dense,  Moist,  Rll  Material,  No  Odor,  As  Above 


Fine  Sand,  10  YR  4/2  Dark  Grayish  Brown,  Medium  Dense, 
Moist,  Some  Roots.  Sainpled  Al  Parameters 

Fine  Sand,  10  YR  3/1  Very  Dark  Gray, 

Medium  Dense,  Wet,  No  Ooor,  No  Rnes 


Rne  Sand,  10  YR  3/2  Very  Dark  Grayish  Brown, 
Loose,  Satured,  Rottnq  Organic  Odor,  No  HN^  Detection, 
Poorly  Graded 


E0B-12BLS 

WL-~11-BLS 

Sample  Summary 
08-S8-01  (0-2)  11:19  /MS/MSD 
08-SB-01  (8-ir)  11:50 


(/)  M  a 

I 

3  tQ  Z 


14 

SP  ,332 


35 

^'’35^° 


i  13 
ISP  N/A 
11 


Ht^^Oppm 

Bep.-ok 


SP  2  N* 


U  •  Thin  wall  tube  R  -  Rock  coring 
Split  spoon  (B^)  O  .  Other  N// 
C  -  Cuttings  Notes:  _ 


Field  G«  (MakeAfcd.)  PhOtO  VaC  1 0-S-50 
GlCOper.:  S.  Holzaefl _ 


SOIL  BORING  LOG 


Dale:  06-29-90 


BOfUNQAMELLNo. 


HAZWRAP  Contraaor;  CH2M  HILL 


Logged  by: 


Drilling  Contractor  _ 


Protect  No.  SEF27794  CQ  02 _ 

Protection  Level:  D _ 

Drilling  Start  12:20  pm  Drilling  End:  12:55  pm 


Drilling  Method/Rig  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  2" 


2  eb  CM 
A  V?  >■ 


Litholigic  Description 


Rne  Sand,  7.5  YR  4.5/2  Daik  Brown, 
Medium  Dense,  Dry, 

Sampled  TPH,  PAH,  &P.P.  ktetals  and  Duplicate  (D4) 


<D  O 

^  3 

C/3  s  5 

c/3  O 

D  m  z 


Rne  Sand,  to  YR  4/2  Dark  Gr^^  Brown,  12 

S  18  Medium  Dense,  Dry,  Rll  Material,  Mottled  tan  and  Gray,  No  Odor  SP  29 
^  Sampled  Volaties  and  Duplicate  (D4)  ' ' 

21 


Rne  Sand,  10  YR  4/2  Dark  Grayish  Brown, 
Dense,  Slightly  Moist,  No  Rites,  No  Odor, 
Rll  Material,  Mottled  Tan  and  Gray 


Rne  Sand,  10  YR  4/2  Dark  Grayish  Brown, 

2  2  Medium  Dense,  Slightly  Dans,  No  Rites,  No  Organics  or  Slit,  SP 
NoOdor,  ^om6'Wdt 


Rite  Sand,  10  YR  3/3  Dark  Brown,  Loose, 

Damp,  No  Odor,  w/  Ro<^,  Sampled  All  Parameters  (8-10') 


Rne  Sand,  10  YR  3/3  Dark  Brown,  Loose, 
w/ Roots,  As  Above 


HNp.=  0ppm 
Exp. -ok 


E06-12BLS 

07W-11'BLS 


0fr6&02 


Sample  Summaiy 

2  (0-2)  1222  pm  TPH,  PAH,  P.P.  MeUds/Dupicate  (D4) 
0&6B4}2  (2-4')  12:%  Vblaties  /  Duplicate  D4 


(8-10')  12:37  pm  All  Parameters 


U  «  Thin  wall  tube  R  «  Rock  coring 
Split  apoon(nj^  O  =  Other  N// 


Field  G/C  (Make/Mod.)  P 
6«Oper.:  S.  HolZC 


C«  Cuttings 


Clienl/Project;_ 


SOIL  BORING  LOG 


Dale:  06-29-90 


BORING/WELL  No. 


HAZWRAP  Contractor;  CH2M  HILL 


Logged  by:  R.  QISOH 
Drilling  Contractor  _EE 
Oriiiing  Method/Rig  Type: 


DriHer:  L.  Bk 


£  Q.  a.  < 

Q.  E  E  jh 

^  9  A  a 

O  w  ^ 


Project  No.  SEF27794.C0.02 _ 

Protection  Level:  D _ 

Drilling  Start:  2:50  pm  Drilling  End:  3-30  PITI 
Borehole  Dia(s):  2" _ 


Lltholigic  Description 


Rne  Sand,  10  YR  5/1  Gray, 
Medium  Dense,w/ Surtax  Organics,  Dry, 
Sampled  All  Param^eis  (0-2) 


Fine  Sand,  10  YR  3/3  Dark  Brown, 

Medium  Dense,  Moist,  Clean,  No  Odor,  HNp.  Response 


Rne  Sand,  10  YR  2/2  Very  Dark  Brown, 
Medium  De^,  Wet  Below  Sfight  Odor, 
HNp.  Detection,  Sampled  All  Parameters  (A-G*) 


Medium  Sand,  10  YR  5/4  Yellowish  Brown, 
Very  Dense,  Saturated,  Poorly  Graded, 
Slight  Odor  and  HNp  Res^se 


EOB-ffBLS 

DTW-6SBLS 


Sample  Summary 
08-SB-03  (0-2)252 
08-SB^(4-6')357 


coMMEhrrs 


(O  « 
^  3 

CO  M  3 

I 

3  m  z 


HNp  =  0  ppm 
Exp.  -  ok 


Ht^  =  2ppm 


HNp  =  10  ppm 
-ok 


HNp  =  4  ppm 
Exp. -ok 


U«  Thin  wall  tube  Rock  coring 

^^^SpStspoontiufe  O  =  Other  N// 


Field  G«  (llteke/Mod.)  PhOtO  VaC  10-S-50 
Qcoper.:  S.  Holzoen _ 


C=  Cuttings 


IMoles: 


SOIL  BORING  LOG 


Date;  06-27-90 


BORING/WELL  No. 


Project  No.  SEF27 
Protection  Level:  D 


Drilling  Start  1 .25  pm  Drilling  End:  1  -50  PfTI 


Type:  Continuous  SPT  /  Mobil  Drill  B-57  Botehole  Dais):  2" 


CXIMMENTS 


•  «  c 

£  OL  ■S.  < 

a-  E  E 


Litholigic  Description 


Rne  Sand  w/  Silt,  7.5  YR  3/2  Dark  Brown,  Dense,  Dry, 
with  Surface  Organics,  Sampled  iorL^  &  Field  GC  (0-2) 

Rne  Sand,  10  YR  3/2  Gray,  Medium  Dense,  Clean 


. »  Rne  Sand  with  Trace  of  Clay,  2.5  YR  6Q.5  Light  Reddish  Brown,  cp 
Stiff,  Dry,  No  Odor,  Mottled  Tan  And  Orange 


Rne  Sand  w/  Trace  of  Clay,  2.5  YR  6/3.5 
Light  Reddish  Brown,  Very  Stiff,  Moist, 

No  Odor,  STigtiy  Plastic, 

Sampled  for  MS/MSD  everything  except  volatile  (4-6') 


Rne  Sand,  10  YR  6/4  Light  Yellowish  Brown,  Loose, 
Saturated,  Sampled  for  Volatiies,  No  Odor 
Water  Stabalized  at  6.5'  bs 


EOB-ffBLS 

WL-6.5BLS 

Sample  Summary 
09-S8-02  (0-2)135 

MS/MSD  09-SB-02  (46)  TPH,  FWf .  Metals 
0»6B4)2(&6)Volatle5 


CO  O 

3  ffi  z 


U  «  Thin  wail  tube  R  »  Rock  coring 


plit  spoon  (turn  O  s  Other 


FieW  GC  (Make/Mod.)  PhOtO  VaC  10-5-50 

Gcoper.:  S.  Holzaen _ 


C  s  Cuttings 


SOIL  BORING  LOG 


Data:  06-27-90 


BORINGAA/EaNo. 


HA2WRAP  Contrador:  CH2M  HILL 
Logged  by: 

Drilling  Contractor  E.E.I. _ Driller 


Project  No.  SEF27 
Protection  Level:  D 


Drilling  Contractor  E.E.I. _ Driller:  L.  BlOdSOfi _ DrSling  Start  2:45  PITI  Drilling  End:  3:15  pm 

Drilling  MethodrRig  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Diafs):  2" _ 


Sity  Fine  Sand.  10  YR  4/1  Dark  Gray,  Dense,  Dry, 
Possi^  Fill  Material,  Sampled  tor  Lab  &  Field  GC  (O-?) 


Rne  Sand,  10  YR  3/3  Dark  Brown, 

Medium  Dense,  Dry,  Mottled  Gray  and  Dark  Brown, 
Possfcly  Fil  Material,  m  Odor 


Clayey  -  Rne  Sand,  2.5  YR  6/35  Light  Reddish  Brown, 
Mery  Stiff,  Slight^  Moist,  ^mpie  TW  and  PAH  Metals 
((Elected  Duplicate  D-2) 


Coarse  Sand,  Medium  Dense,  Saturated,  No  Rnes, 
No  Odor,  Sample  for  Volatiles  6-7 
(Coliected  Duplicafte  D-2) 


EOB-ffBLS 

WL-rBLS 


Sample  Summary 
0966-03  (0-2)  Al  Parameters 
09-SB-03  (46 )  /  D-2  TPH,  PAH,  P.P.  Metals 
09-S&O3  (66)  /  D-2  Volatiles 


SP  38  HNp.  c  0  ppm 
18 


U  s  Thin  wall  tube  R  >  Rock  coring 
Split  apoon  O  =  Other  N// 

C-  Cuttings  Notes:  _ 


Field  ore  (Make/Mod.)  PhotO  VaC  10-S-50 
GAjoper.:  S.  Holzaen _ 


SOIL  BORING  LOG 


Date:  06-27-90 


3eoraia  Air  National  Guard 


BORINGUWEaNo. 


Installation: 


HA2WRAP  Contractor  CH2M  HI 
Logged  by; 


Otilling  Contractor 
Drilling  MethodrRig  Type: 


Hn^jiiniTTr^ 


Project  No.  SEF277g 
Protection  Level:  D 
Drilling  Start  3:40  pm 
Borehole  Diafs);  2" 


Drilling  End:  3:50  pm 


COMMENTS 


Litholigic  Description 


(0  § 
CO  CO  ^ 

O  *  > 

CO  £  • 

3  m  z 


Fme  Sand,  1 0  YR  4/1  Oark  Gray,  Medium  Dense,  Sightly  Damp  cp  7 
S^pled  for  Field  GC 


Sandy  Clay,  2.5  YR  6/4  Light  Reddish  Brown,  Dry,  Cemented 


Fine  Sand,  10  YR  4/1  Dark  Gray,  Loose, 
Strong  Odor,  Saturated  w/  Product  Below  IS* 


Rne  Sand,  2.5  Y  2A)  Black,  Loose,  Damp, 
Strong  Product  Odor,  Vis^  Staining 

Abandoned  Borehole  6* 


^T^piitapoon^^  O •  Other  N/A _  G/C Oper.;  S.  HoIzOGH 

C«  Cuttings  Notes:  _ 


SOIL  BORING  LOG 


Date;  06-27-90 


BORINGAA/ELL  No. 


^H2M  HIL 


Project  No.  SEF27794.C0.02 
Protection  Level:  D _ 


E  E.l.  Driller:  L.  BlOdSOfi _ Drilling  Start:  4:05  pm  Drilling  End:  4:28  pm 

Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  ^ _ 


COMMENTS 


£.  "a 

®  «  c 

JC  -5.  a  < 

a.  E  E  £ 

®  re  «  «B 


Litholigic  Description 


Fine  Sand.  2.5  YR  6/2  Light  Brownish  Gray, 
Dense,  Dry,  No  Odor,  Sampled  for  Lab  &  Field  GC 


I 

=>  ffi  Z 


M  20" 


Clayey  Sand,  2.5  Y  6/2 
Light  Brownish  Gray,  Very  Stiff,  Slightly  Moist 


Clayey  Sand,  2.5  Y  7/0  Light  Gray, 

Very  Stiff,  Skurated,  Slightly  Plastic,  No  Odor, 
Sampled  All  Parameters  (6-8') 


E0B-8BLS 

WL-7BLS 


SC  its  HNp  =  Oppm 
9  i 


8  ! 

SC  17  HNp  =  Oppm  : - 

9  Water 

„  Level 


Sampled 

09-SB^)5  (0-2)  4:06 
09-SB-05(fr8)4:18 


U  •  Thin  wall  tube  R  -  Rock  caring 
Split  spoon  O  -  Other  N// 

C.  Cuttings  Notes;  _ 


Field  aC  (MakeAAod.)  PhOtO  VaC  10-S-50 
G/C  Oper.:  S.  HOlZOen _ 


CHMHILil 


SOIL  BORING  LOG 

aeoroia  Air  JMational  Guard 


Dale:  06-29-90 

BORING/WELLNo. 


Site 

■EF27794. 


Depth  (ft) 

Sample 

Sample  No. 

Lab  Anal.  (Y/N) 

(  ) 

_Headspaoe_  hdsp  (  ) 

Recovery  (IN.) 

r" 

1 

<s 

rr 

I 

s 

uses 

Blows  /  6  inch. 

N  -  Value 

COMMENTS 

s  I  ~  ^ 


Fine  Sand,  25  Y  3^  \fefy  Daik  Gray, 

Medium  Dense,  Slightly  Moist,  Fi  Material,  Slight  Odor 
Sampled  nr  All  Parameters  (0-?  bis) 


Fine  Sand  and  Construction  Debris,  2.5  Y  3/2  Very  Dark 
Grayish  Brown,  Medium  Dense,  Dry,  No  Odor 


Fine  Sand  w/  Debris,  10  YR  5/1  Mottled  Tan  Gray  Black. 
Medium  Dense.  Dry,  Rll  Material,  Construction  Debris 


Fine  Sand,  10  YR  4/2  Dark  Grayish  Brown, 
Medium  Dense,  Original  Material 


Fine  Sand,  10  YR  5/4  Yellowish  Brown,  Loose,  SSghtly  Moist 
No  Odor  •  Slight  HNp  Response 

Rne  Sand,  5  YR  3/2  Dark  Reddish  Brown,  Loose, 
Slight^  Moist,  Top  of  Hard  Pan,  Brittle 


Cemented  Rne  Sand,  2.5  YR  2.5^  Dark  Reddish  Brown, 
Very  Dense,  Moist,  Auoered  to  9, 

Hard  Pan  Did  Not  Sample  as  Above, 


CementedFme  Sand,  10  YR  5/2  Grayish  Brown. 
Very  Dense,  Moist,  Sampled  10-11’  bis. 

All  Parameters  No  ■  Dupic^e 
Driled  (0 1?  to  Locate  Water 


EOB  - 12  BLS 
WL-lorrBLS 

Sample  Summary 
10-SB-01  (0-2)  8:52 
1(FS8-01  (lO-ll-)  935 


HNp  «  2  ppm 


HNp  «  0  +ppm  [- 


HNp«0ppm  |- 


Waler 
Level 
10.7  bis 


U  -  Thin  wall  tube  R  ^  Rock  coring 
Split  spoonj^^  O  •  Other  N// 
C  «  Cuttings  Notes:  _ 


Field  GlC  (MakenUod.)  PhOtO  VaC  10-S-50 
G«Oper,:  S.  HOlZOen _ 


8-1ff  _  _____  2-4‘ _ 0-2  D«P«’  C) 

il-SB^Oi  I  I  11-884)1  11 -SB-01  Sample 


SOIL  BORING  LOG 


3eoraia  Air  National  Guard 


Dale:  06-28-90 


BORING/WELL  No. 


3:13  (0-2) 


I  4  i 

ISP  10  HNii-Oppm  p 
I  6 


hne  sand,  2.5  r  6iz  ugtit  Bronnsh  Qray, 

Loose,  Dry,  Sampled  for  TPhTpAH,  P.P.  Metals  MSAISD 

Rne  Sand,7.5  YR  S/3  Bro«m,  Medkn 
Dense,  Dry,  No  Fmes,  Fuel  Odor  (^-S*  bis) 


Fine  Sand,10  YR  5/3  Dark  Brown, 
Medium  Omse,  Damp,  Fuel  Odor 


CeroentedFine  Swid,  5  YR  3/2  Dadi  Reddfoti  Brown, 
Very  Dense,  Hard  Rm,  Damp.  Fuel  Odor,  HNp  Resporise 


Cemented  Fine  Sand,  2.5  YR  2.5/3  Dark  Reddisti  Brown 
More  Reddish  ml  Depth,  Very  Dense,  Wet,  Hard  Pan, 
Fuel  Odor,  Sampled  Al  Parameters 


EOB-iaBLS 

WL-yBLS 

Sample  Summary 
11-S6-01  (0-21  Voiaies 
11-S8-01  (2-4’)TPH,  RkHAISAISO 
11-SB-01  (8-1(7)  Al  Parameters 


I 


I  HNn.30ppm 

'SP  ®  13 

HNp  >  10  ppm 


U-  Thin  wall  tube  R«  Rock  coring 
^^Split  spoon  O  «  Other  N// 

C  -  Cuttings  Notes:  _ 


Field  GK  (MWte/Mod.)  PhOtO  VaC  10-S-50 
GlCOper  :  S.  HoIZOen _ 


SOIL  BORING  LOG 


^porniA  Air  National  Guard 


H2M  HILL 


Driller:  L.  BlodSOe 


Dale:  06-28-90 


BORING/WELL  No. 


Project  No.  SEr27 
Protection  Level:  D 


Drilling  Start  4i1 5  PITl  Drilling  End:  5.00  pm 


Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  T 


.  > 

a  ^ ; 

®  ®  c 

£  1-  f  < 

S  5  5 


COMMENTS 


s  £S 


Litholigic  Description 


Fine  Sand.  25  Y  7/3  Pale  Yellow, 
Medium  Den^,  Powder  Dry.  No  Odor, 
Sampled  All  Parameters  (0-2) 


Fine  Sand.  2.5  Y  7/0  Light  Gray.  Medium  Dense, 
No  Fines,  Powered  Dry,  No  Odor 


Fne  Sand,  5  YR  3/2  Dark  Reddish  Brown.  Very 
Dense,  Increasing  Moisture  w/Oepth,  No  Odor, 

18'  MetRelusalat5.5bs/Augeredto6'bls  3P 


Cemented  Fine  Sand,  5  YR  3/2  DailrReddish  Brown,, 
Very  Dense,  Increasing  Moisture  w/Depth, 

Met  Refusal  at  6.5' Us 


Cemented  Rne  Sand,  5  YR  3/2  DatkReddish  Brown, 
Very  Dense.  Increasing  Moisture  w/Depth,  No  Odor 
Met  Refusal  at  8.5'  Us,  Hard^ 


Cemented  Rne  Sand,  10 5/6  Yelowisfi  Brown, 
Very  Dense,  Saturated,  No  Rnes,  No  Odor, 
Satnpled  al  parameters  and  Duplicate  (D*) 


E0B-12BLS 

WL-^BIS 


(/>  (O  I 

^  I 

=>  CD  Z 


HNp  =  0  ppm 


SP  HNp,  =  0  ppm 


ISPLc  60  HNp  =  0ppm 


Sample  Summary 
11-88^(0-2)4:17 


Well  Boring  Logs 


WELL  BORING  LOG 


Date;  08-29-90 


BORING/WELL  No. 


^H2M  HIL 


PrqectNo.  SEF27 
Protection  Level:  D 


E.E.I. _ Drillef:  S.  Tumer _ Orillinfl  Start:  4:00  pm  Drilling  End;  4:23  pm 

Type:  Continuous  SPT  /  MoM  Drill  B-57  Borehole  Dia(s);  2" _ 


Poorly  Graded  Rne  Sand,  10  YR  6/3  Pale  Brown  tolO  YR  3/3 
DarkBrown,  Loose,  Clean,  Surface  Organics,  No  Odor,  Pos^y  SP 
Rll  material 


Poorly  Graded  Rne  Sand,  10  YR  5.5/3  Brown  to  Pale  Brown, 
Loose,  Slightly  Damp,  Rne  Sand,  Poorly  Graded,  No  Odor, 
PossUy  Rll  material 


Poorly  Graded  Fine  Sand  with  organics  (rolling),  10  YR  2/2  Very  ^ 

OarkBrown,  Medium  Dense,  Saturated,  Strong  Organic  Odor  0p  8  ig  HNtL»0ppm 

8  Organic  O^r 


Poorly  Graded  Fine  Sand,  10  YR  4.5/1  Gray  to  Dark  Gray, 
Medium  Dense,  Saturated,  No  Odor,  No  Clay 


CD  6  11  HNp.  =  0ppm 
5  NoOdor 


Sandy-Lean  Clay,  10  YR  65/1  Light  Gray  to  Gray, 
Still,  Saturated,  tto  Odor,  (possible  sewer  leak?) 


Poorly  Graded  Rne  Sand,  10  YR  6.5/2  Light  Brownish  Gray, 
2^.  MediumDense, Wet,  Pooriy Graded -Suoangular, NoOdor 


Set  Saeen  3-13' 

EOB-14'Ws 

DTW-5'Ws 


j  U-  Thin  wall  tube  R«  Rock  coring 
1^^  Split  spoon  (tube)  0=  Other _ 


Field  G/C  (Make/Mod.) 


C-  Cuttings 


G/C  Oper.: 


Sample 
Sample  No. 

Lab  Anal.  (Y/N) 


WELL  BORING  LOG 


Dale:  08-29-90 


ciientiProject:  Georgia  Air  National  Guard 
Installation:  Savannah _ 


BORlNGANELLNo.  01-WB-Q2 


Site  No.  1  -  Disoharge  Area 


HAZWRAP  Contractor:  CH2M  HILL 


Logged  by:  R.  QlSOn 


Project  No.  SEF27794.CQ.02 
Protection  Level:  D 


Drilling  Contractor  E.E.I. _ Driller:  S.  Turner 


Drilling  Start  9:40  am  Drilling  End:  10 '02  Pm 


Drilling  Method/Rig  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s);_2;i. 


i  2 


Litholigic  Description 


</)  s 

o  s 

tn  o 
D  to 


COMMENTS 


18- 


24- 


24- 


24" 


24- 


Poorly  Graded  fine  to  Very  Rne  Sand,  2.5  YR  Z5X>  Black, 
Loose,  Slightly  Moist  Poorly  Graded,  with  Surface  Organics 


Poorly  Graded  Fine  to  Very  Rne  Sand,  2.5  YR  2.5/0  BlacK 
Loose,  Slightly  Damp,  No  Odor 


No  Recovery  —  Based  on  Auger  Cuttings 
Material  appears  similar  to  that  above 


Poorly  Graded  Very  Rne  Sand  with  Trace  of  Clay,  5  Y  S/2  Light 
Oive  Gray,  Medium  Dense,  Saturated,  No  Odor 


Poorly  Graded  Rne  with  Clay,  5Y  6/1  Gr»,  Medium  Dense, 
Sample  Saturated  -  Dripping,  More  Clay  C^ent  Than  Above, 
Very  Rne  Sand  Slightly  PLe^ic 


Clayey  Sand,  Marbled  5Y  6/1  Gray  to  7.5  YR  5/8 
Strong  Brown,  StHI,  Moist/Wet,  Slightly  Plastic 


Poorly  Graded  Rne  Sand,  10  YR  7/2  Light  Gray,  Loose, 
Saturated,  No  fines.  No  Odor 


EOB-14'BLS 

DTW-5.5'BLS 


SP 


SP 


UK 


SP 


SP 


HNp.  =  0  ppm 
No  Odor 


HNp=  Oppm 
No  Odor 


HNpsOppm 
No  Odor 


11 


18 


HNp  =  0  ppm 
I^Odor 


HNp.  -  0  ppm 
f^Odor 


HNp  =  0ppm 
No  Odor 


HNp.  =  0  ppm 
No  Odor 


0  Water 
Level 


10 


12 


14 


h  16 


Field  G/C  (Make/Mod.) 


U  =  Thin  wall  tube  R  -  Rock  coring 

Split  spoon  (tube)  O  =  Other _ 

C*  Cuttings  Notes:  _ 


G/C  Oper.; 


WELL  BORING  LOG 


Da»:  08-29-90 


BORING/WEaNo. 


HAZWRAP  Contraanr:  CH2 
Logged  by:  R.  OlSOn 
Drilling  Contraciof  E.E.I. 
Drilling  Method/Rig  Type;  Co 


>■  Turner 


Project  No.  SEF27794.C0.02 

Protection  Level:  D _ 

.  Drilling  Start:  2:30  pm  .  Driliing  End: 
Borehole  Dia(s):  2" _ 


COMMENTS 


...  o 

CO  M  ^ 

0*5 


ClienVProject: 


WELL  BORING  LOG 


HAZWRAP  Contraciar.  CH2M  HILL 

Logged  by:  R.  OlSOn _ 

Drilling  Contractor  E.E.I. _ Driller: 

Drilling  Method/Rig  Type:  Continuous 


Date:  08-31-90 


BORING/WELL  No. 


Project  No.  SEF27794.( 
Protection  Level:  D 


Drilling  Start:  8:10  am  Drilling  End:  8:42  am 
Borehole  Dia(s):  2“ _ 


COMMENTS 


LithoUgic  Description 


Poorly  Graded  Fine  Sand,  2.5  Y  3/2  Very  Dark  Grayish  Brown, 
Loose,  Dry,  No  Odor,  Some  Surtace  Organics 


Poorly  Graded  Sand  with  Clay,  10YR  4.5/6  Dark  Yellowish 
Brown,  Medium,  Slightly  Moist.  No  Odor 


Sandy  Lean  Clay,  10  YR  5/6  Dark  Yellowish  Brown,  Stiff, 

Moist,  No  Odor,  Non-Plastic.  As  Above  (A-S*)  with  Slightly  More 
Clay  and  More  Orange 


Sandy  Lean  Clay,  5  Y  6/2  Light  Olive  Gray, 
Very  Stiff,  Saturated,  No  Odor,  Slightly  Plastc 


Poorly  Graded  Very  Rne  Sand,  5  Y  5/2  Olive  Gray,  Medium 
Dense.  Saturated,  Trace  of  Silt  and  Clay,  No  Odor 


Poorly  Graded  Sand,  5  Y  5/2  C^hre  Gray,  Medium  Dense, 

Saturated,  Good  Water  Zone,  No  Odor _ 

Sandy  Lean  Clay,  5  Y  5/2  dive  Gray,  Stitf, 

Very  Rne  Sand,  No  Odor 

Sample  -  Not  Representative 


EOB-14'Ws 

DTW-6'bfe 


C/)  «  ^ 

I  5 

3  CD  Z 


SP  ,  5  HNp  =  0ppm 


O^-OK 


HNli  =  0 


HNiixO 


‘s;.°or 


a  I '« 

7 


sp  1 ,3  *g-.sr 


">  T-oT  c 


t  '»  ToT  _ 


U  ■  Thin  wall  tube  R  =  Rock  coring 

(§).  Split  spoon  (tube)  O  =  Other _ 

C  .  Cuttings  Notes:  _ 


Field  G/C  (Make/Mod.) 
G/COper.: _ 


WELL  BORING  LOG 


HAZWRAP  Contraaor;  CH2M  HIL 

Logged  by:  R.  OlSOfl _ 

Drilling  Contractor  E.E.I. _ Drilt 

Drilling  Method/Rig  Type:  Continue 


£  ==15 

,  «  ®  C 

10=  *3.  3.  < 

I  «  to  (S  iB 
\0  tn  2 


Date:  09-9-90 

.  BORINGrtVEUNo.  05-WB-01 _ 

.  SileNo.  S-PQI _ 

ProjectNo.  SEF27794.C0.Q2 _ 

_  Protection  Level:  D _ 

_  Drilling  Start:  4:1 2  pm  Drilling  End:  4:46  Pm 

Borehole  Dia(s):  2" _ 


Lithoiigic  Description 


Surtaoe  Organics 


*  « 
CO  5  -3 

t/)  o  > 

3  CD  Z 


“  Poorly  Graded  Rne  Sand.  10  YR  4/1  Dark  Gray.  Medium  Dense,  SP  §  11 


■  Material 


Clayey  Rne  Sand,  10  YR  6/2  Light  Brownish  Gray  and  10  YR  5/6 
Yellowish  Brown,  Medium,  Saturated/Moist.  Mottled _ 

LeanClay  with  Sand,  10  YR  6/2  Light  Brownish  Gray  and  10  YR 
%r  5/6  Yellow^  Brown,  Stiil,  Wet,  Slightly  Plastic,  Monied, 

~  NoOdor 


Poorly  Graded  Sand  with  day,  10  YR  6/2  Light  Brownish  Gray 
and  10  YR  5/6  Yellowish  Brown,  Meefium  Dense,  Saturated 


Clayey  Medium  Fme  Sand,  2.5  YR  6/3  Light  Yelbwish  Brown, 
lu  Loose,  Saturated,  Plastic,  No  Odor, 


Clayey  Sand,  5  Y  5/1  Gray,  Soft,  Saturated, 
Plastic,  Well  GraiM,  No  Odor 


No  Recovery 


No  Recovery 


E0B-16b/ls 
DTW-3-b/s 
Drummed  Cuttings 


NoOdor  n 


HNii  =  0ppm 
NoOdor 


HNu  0  ppm 
NoOdor 


HNp.  >  0  ppm 
NoO^ 


HNti  =  2ppm 
NoOdor 


HNu  =  1  ppm 
NoOdor 


HNm.=  UK 


WJ|x=UK 


U  >  TNn  wall  tube  R«  Rock  coring 

0-  Split  spoon  (tube)  O  =  Other _ 

C«  Cuttings  Motes:  _ 


Field  G/C  (MakeiVlod.) 
G/COper.:  _ 


WELL  BORING  LOG 

Date:  09-9-90 

ciienvPfoiect:  Georgia  Air  National  Guard _ boringaneu  No.  05-WB-02 


Installation:  ^gvgnnah 

Site  No.  5 -POL 

HAZWRAP  Contractor:  CH2M  HILL 

Protect  No.  SEF27794.C0.02 

Lofloedby:  R.  QISQn 

Protection  Level:  D 

Drillino  Contractor  E.E.L  Driller:  G.  Brav 

Drilling  Start  10:27  am  DriiiinQPivt-  11:26  am 

Drilling  Method/Rig  Type:  CoPtinUOUS  SPT  /  Mobil  Drill  B-57 

Borehole  Dials):  2” 

WELL  BORING  LOG 


Installation: 


HAZWRAP  Contractor:  Ch 
Logged  by:  R.  Qlson 
Drilling  Contractor  E.E.I. 
Drilling  Method/Rig  Type: 


Date:  09-9-90 


BORINGriWELLNo. 


Project  No.  SEF27 
Protection  Level:  D 


Drilling  Start  2:12  pm  Drilling  End:  2:31  pm 
Borehole  Dia(s):  2" _ 


COMMENTS 


Litholigic  Description 


Surface  Oroanics 


Well  Graded  Fine  Sand,  10  YR  3/1  Very  Dark  Gray,  Loose. 


Poorly  Graded  Rne  Sand,  10  YR  6/5  Brovimish  Yellow,  Medium 
Dense,  Dry 


Poorly  Graded  Sand  w/  Clay,  10  YR  6/2  Light  Brownish  Gray 
^  and  7.5  YR  5/8  Strong  Brown.  Medium  Dense,  Slightly  Damp, 
^  Marbled  Colots 


Clayey  Sand,  10  YR  6C  Light  Brownish  Gray  and  10  YR  5/6 
Yellowish  Brown,  Wet  Below  S,  Poorly  Graded, 

Medium  Grained  Fine  Sand,  Medium  Dense 


*  « 
(/>  5 

O  ?  5 

<o  o  < 

3  CD  Z 


.  Sandy  Lean  day,  10  YR  6/2  Light  Brownish  Gray, 
S  Stiff,  Saturated,  Sightly  Plastic 


CL  I  16  ^'N!i  =  0ppm 
9  No  Odor 


Sandy  Lean  Clay,  10  YR  S.5/3.5  Light  Yelowish  Brown,  Medium 
Jo  Stiff  to  Stiff,  Saturated,  Slightly  Plastic 


HNpsOppm 
No  Odor 


Poorly  Graded  Fme  Sand,  2.5  Y  6/3  Light  Yeffowish  Brown, 
Loose.  Saturated 


HNp,  =  0+  ppm  ■ 
No  Odor 


Poorly  Graded  Rne  Sand,  2.5  Y  6/3  Light  Yellowish  Brown, 
Loose,  Saturated 


SP  5  N// 


HNp=  1.5ppm 
No  Odor 


EOB-14'bfe 
DTW-S'b/s 
Drummed  Cuttings 


j  U=  Thin  wall  tube  R»  Rock  coring 

Split  spoon  (lube)  O  =  Other _ 

1  C«  Cuttings  htoles:  _ 


Field  GC  (Make/Mod.) 
GrC  Oper.: _ 


WELL  BORING  LOG 


E.E.I. _ Driltef:  G.  Bray _ PrillinQ  Slart  9lQ1  i 

3  Type:  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  Dta(s):  2“ 


Date;  09-10-90 

BORINGflWELL  No.  05-WB-04 _ 

Site  No.  _5 _ 

Project  No.  SEF27794.C0.02 _ 

Protection  Level:  D _ 

Drilling  Start  9101  3m  Drilling  End:  9-23  am 


£  ^  -s 

^  o  o  ez 
£  13.  o.  < 

3  5  5  5 


COMMENTS 


^  5  -s 

o  i  3 

to  5  ^ 

3  CO  Z 


Litholigic  Description  3  m 


Fine  Sand  with  Surface  Organics,  7.5  YR  3/0  Very  Dark  Gray  SP  7 

- 6 

Poorly  Graded  Fine  Sand  with  Silt,  10  YR  5/2.5  Grayish  Brown,  cp  3 
Medium  Dense,  Dry  g 


Poorly  Graded  Rne  Sand  with  S9t,  10  YR  6/2  Light  Brown  Gray  SP  11 
^  and  10  YR5fi,  Yellowish  Brown,  Medium  Dense,  Dry,  Mottled,  22 

No  Odor  SM  '' 


,  Clayey  Sand,  10  YR  6/2  Light  Brownish  Gray  and  10  VR  5/4 
^  Yelloi^  Brown,  Slightly  Moist,  Medium  Dense,  No  Ot<or 


and  10  YR  6/4  Ught  Yellowish  Brown,  Medium  Dense, 
Moist  (just  above  water  line),  Non-Plastic 


Well  Graded  Fine  Sand,  10  YR  6S  Light  Grayish  Brown, 
Medium  Dense,  Saturated,  No  Fnes,  No  Odor 


Well  Graded  Rne  Sand  with  Clay,  10  YR  6/2  Light  Grayish 
b  Brown,  Loose  to  Medium  Dense,  Saturated,!^  Odor, 
Non-Plastic 


Well  Graded  Rne  Sand  with  Trace  (5%)  Clay,  10  YR  6/2  Light 
Grayish  Brown,  Loose,  Saturated,  Non-Plastic 


EOB-14-BLS 
DTW-ffBLS 
Drummed  Cuttings 


SP  9 

SC 

9 

20 

HNti  =  5  ppm 
No  Odor 

7 

sw  1 

15 

HN)i  =  5  ppm 

8 

I^Odor 

1 

sw  ® 

5 

Hh4i°4ppm 

SC  5 

10 

No  Odor 

SW  4  Q  HNti=13ppm 
5  ®  No  Odor 


U=  Thin  wall  tube  R»  Rock  coring 
Split  spoon  (tube)  O  =  Other _ 


Field  Q/C  (Make/Mod.) 
(3/COper.: _ 


C«  Cuttings 


Notes: 


ClienVPrc^t; 


SOIL  BORING  LOG 


■ifVPTiTiT^n 


HAZWRAP  Contraaor  CH2M  HIL 


Logged  by: 

Drilling  Contractor , 


.  Turner 


Drilling  Method/Rig  Type:  Pot  Hole  DiaoerS 


Dote:  08-31-90 

.  BORINQyWELLNo. 


Project  No.  SEF27794.C0.02 _ 

Protection  Level:  D _ 

_  Drilling  Start  11  lOO  Sm  Oiujng  End:  11-45  am 
Borehole  Diets):  8* _ 


£  ^  Ts 


SOIL  BORING  LOG 


cuenvProiect:  Georgia  Air  National  Guard 
Installalion:  Savannah _ 


Date:  08-30-90 
.  BORINGflWEa  No.  07-WB-01 


SiteNo.  7  -  Wash  Rack 


HAZWRAP  Coniraaor  CH2M  HILL 


Logged  by:  R,  Qlson 


ProjectNo.  SEF27794.C002 
Protection  Levet:  D 


Orilling Contractor  E.E.I. _ Driller:  S.  Tumer 


_  Drilling  Start:  8:45  am  Drilling  End:  9-02  am 


Drilling  Method/Rig  Type;  Continuous  SPT  /  Mobil  Drill  B-57  Borehole  DUXS):  2" 


z 

>• 


£  O.  O.  < 

S.  E  E  ^ 

3  5  5  5 


2- 

$ 


Litholigic  Description 


CO  S 
O  9 
CO  o 
3  m 


Poorly  Graded  Fine  Sand,  10  YR  3/1  Very  Dark  Gray, 
Loose,  Oanp,  No  Odor,  some  Surface  Organics 
Post  Holed  to  Check  for  Utilities  •  No  Blow  Values 


Poorly  Graded  Fine  Sand,  10  YR  Dark  Grayish  Brown, 
Medium  Dense,  Moist,  Slight  Fuel  Odor 


Lean  Clay  with  Sand,  10  YR  4/1  Dark  Gray,  Stiff, 
Wet,  No  Odor,  Low  Plastidty 


Poorly  Graded  Fine  Sand  with  Clay,  Medium  Dense, 
Saturated,  10  YR  4/1  Dark  Gray,  Not  as  Much  Clay  as 
Naove,  Slight  Fuel  Odor 


Poorly  Graded  Medium  Sand,  10  YR  7/1  Light  Gray,  Dense, 
Saturated,  Sub  Angular  -  Highly  Permeable,  Very  few  fines 


EOB  - 10  BLS 
DTW-3BLS 
Drummed  Boring  Cuttings 


SPh/A 


SP 


a 


SP 


ml 


15 


10 


23 


38 


COMMENTS 


HN^  =  0ppm 
NoOdw 


HNp.s  2ppm 
at  3’ 


HNp.  s  0  ppm 
No  Odor 


HN(i.  =  2ppm 
Sight  Odor 


HNp  =  0  ppm 
No  Odor 


U-  Thin  wall  lutte  R>  Rock  coring 

SpBt  spoon  (lube)  O  =  Other _ 

C=  Cuttings  Notes:  _ 


FleM  G/C  (Make/Mod.) 
(a/COper.:  _ 


Water 

Level 


10 


h  12 


h  14 


h  16 


12-14'  lO-l?  a-1ff  e-ff  4-6‘  2-4'  0-2  Depth  (ft) 

Sample 


WELL  BORING  LOG 


Date:  09-10-90 

.  BORINGrtVEaNo.  08-WB-01 _ 

Site  No.  _2 _ 

Project  No.  SEF27794.C0.02 _ 

Protection  Level:  D _ 

_  Driling  Start  5:42  Pm  Drilling  End:  6:20  PITI 


Type:  CofTtinuOUS  SPT  /  Mobil  Drill  B-57  Borehole  Dia(s):  2" 


a:  Litholigic  Description 


Poorly  Graded  Fine  Sand,  1 0  YR  3/2  Dark  Grayish  Brown, 

.  Loose.  Dry,  with  Surface  Organics,  Rl  Maletiaf _ 

"  Poorly  Graded  Rne  Sand,  7.5  YR  254)  Very  Dark  Gray, 
Medium  Dense,  Moist,  Ril  Material 


Poorly  Graded  Rne  Sand,  7.5  YR  32  Dark  Brown, 
Medium  Dense,  SJi^itly  Damp,  No  Odor 

Poo^  Graded  Rne  Sand.  10  YR  5/3  Brown, 

Medium  Danse,  Saturaled,  No  Odor 

Poo^  Graded  Fine  Sand,  10  YR  M  Very  Dark  Gray, 
Medium  Dense.  Saturated,  No  Odor _ 

Poorly  Graded  Rne  Sand  with  Sit,  5  YR  25/1  Very  Dark 
jg  Gray  to  Black,  Dense  to  Medium  Dense,  Saturated 

Sandy  Lean  Clay,  SYR  3/1  Ve7  Dark  Gray,  Very  Stiff, 
Siohtiv  Plastic.  Saturaled.  Strong  Odor _ 

Sq  Sandy  Fat  Clay,  10  YR  4.5/2  Grayish  Brown, 

Very  Stiff,  Saturated.  Plastic,  Wat,  Strong  Odor 


Fat  Clay  with  Seams  of  Sand,  10  YR  3.5/1  Very  Dark  Gray, 
Very  Stiff,  Highly  Plastic,  low  Permeabily, 

Sand  Seams  have  High  HNp  Readings 


Clayey  Sand  (5-10%  Clay),  10  YR  4/2  Dark  Grayish  Brown, 
Medium  Dense,  Saturaled,  9rong  Odor 

EOB-14'BLS 

D7W-3.5’BLS 


SP  ”  13 


4  Water 
Level 


8 

16 

HNii>1  ppm 

8 

No  Odor 

11 

16 

12 

28 

HNii»15ppm 

16 

7 

I^Odor 

8 

7 

18 

s  15+  ppm 

11 

Oily  Odor 

13 

7 

10 

18 

HNp.-10+ppm 

8 

OiyOdor 

10 

8 

11 

13 

24 

HNp.>6ppm 
Oily  Odor 

22 

i 

Drummed  Cuttings 


U=  Thin  wall  tube  R«  Rock  coring 

Split  spoon  (tube)  O  «  Other _ 

C-  Cuttings  Notes:  _ 


PieM  G/C  (Make/Mod.) 
G/COper.:  _ 


WELL  BORING  LOG 


^CTTHiTiFiil 


Dale:  09-8-90 

.  BORING/WEU  No. 


Project  No. 


Proiaciion  Level:  D _ 

_  Dfilino  Start  5l26  PPR  Drilling  End: 
Borehole  Dia(s):  2“ _ 


£  ■a.  -5.  < 

tE  E  A 

5  5  5 


Litholigic  Description 


Concrete  Hard  Gray  w/  Granite  Aggregate 


Poorly  Graded  Fine  Sand,  10  YR4fi  Dark  Grayish  Brown, 
Dense,  Moist,  Fil  Material 


Poorly  GradedFne  Sand,  10  YR  3/1  Very  Dark  Gray, 
Very  Dense,  Moist,  Clean  _ 


Refusal  Augered  Down  to  -4' 


^  PoorlyGraded  Rne  Sand  w/ Pine  Roots,  10  YR  6/1 .5 
^  Light  Brownish  Gray,  Medium  Dense,  Damp 


S  PoorlyGraded  Fno  Sand  with  Roots,  10  YR  3/1  Very 
Dark  Gray,  Dense,  Slightly  Damp,  Pine  Odor 


“  s  ■= 

I  5 

3  CD  Z 


26 


17 

SP  ?!  40  HNp.Oppm 

18  Pine  Odor 


b  Fme  Sandy  Organc  Soil  with  Rotting  Organic 
10  YR  3/3  Dark  Brown,  Medium  Dense,  Satui 


antes, 

laturaied 


—  Poorly  Graded  Fine  Sand,  1 0  YR  62  Light  Brownish  Gray, 

Medium  Dense,  Saturated,  Very  Loose,  No  Odor 


Clayey  Sand  with  Traces  of  Sift,  10  YR  6/2  _  . 

Light  Brownish  Gray,  Medium  Dense,  Saturated,  Non-Plastic  ^  ^ 


Clayey  Sand  w/Traoes  of  Sil,  10  YR  6/2  Light  Brownish  Gray,  cn 
Medium  Dense,  Non-Plastic,  Saturated  ^ 


EOB-lffBLS 

DTW-ffBLS 


Usi  Thin  wall  tube  R=  Rock  coring 
^  Split  spoon  (tube)  O  -  Other _ 


Field  GkC  (Make/Mod.) 
G/COper.:  _ 


C»  Cuttings 


WELL  BORING  LOG 

ciient/Project  Georgia  Air  National  Guard 

Installation:  Savannah _ 

HAZWRAP  Contractor  CH2M  HILL _ 

Logged  by:  R.  Olson _ 


Date:  09-8-90 

BORINGrtVEa  No.  08-WB-Q3 

Site  No.  JP| _ 

Project  NO.  SEF27794.CQ.02 
Protection  Level:  D _ 


Drilling  Contractor  E.E.I. _ DriHer:  S.  Tumer 


Drilling  Start  8:45  am  Drilling  End:  9-05  am 


Drilling  Metfx)d/Rig  Type:  ContlnuOUS  SPT  /  Mobll  Drill  B-57  Borehole  Dia(s): 


a  5 

a  E  E 

&  5, 


z  I 

> 

flS  ' 

<  ! 

-3  i 


Lfthotigic  Descnption 


8  I  I 

3  m  z 


Poorly  Graded  Fine  Sand,  10  YR  3/1  Very  Dark  Gray,  with 
Surface  Organics.  Dry,  No  Odor,  Possbiy  Fil  Matnia  Post 
Holed  to  Check  for  UliHies 


Poorly  Graded  Fine  Sand,  10  YR  2/2  Very  Dark  Brown, 
Loose,  Moist. 


Poorly  Graded  Fne  Sand,  10  YR  3/3  Dark  Brown, 
Loose  to  Medium  Dense,  Moist,  No  Odor 


Silty  Fine  Sand,  10  YR  2/2  Very  Dark  Brown,  Dense,  Moist 


Poorly  Graded  Fre  Sand,  10  YR  3/2  Very  Dark  Grayish  Brown, 
Wet,  Medium  Dense 


SP 


SP 


SP 


SP 


SP 


Poorly  Graded  Fine  Sand,  10  YR  5/2  Grayish  Brown,  Wet,  Loose 


Sandy  Lean  Clay,  10  YR  5/1  Gray,  Saturated. 
Stiff,  Slightly  Plastic  _ 


Poorly  Graded  Fine  Sand,  10  YR  3/3  Dark  Brown, 
Loose  to  Medium  Dense,  Saturated,  fto  Odor 


EOB-14-BLS 

DTW-9BLS 


SP 


|N/A 


COMMENTS 


HNp.  =  0  ppm 
No  Odor 


N/A 


11 


HN^  <  0  ppm 
wOdor 


HNp.  =  0  ppm 
No  Odor 


27 


12 


11 


HNp'Oppm 

NoOdw 


HNp  =  0ppm 
No  Odor 


HNp«0ppm 
No  Odor 


HNp.  =  0ppm 
No  Odor 


I  U  «  Thin  wail  tube  R  «  Rock  coring 

Splil  spoon  (tube)  O  -  Other _ 

C  •  Curlings  Notes:  _ 


FieW  G/C  (Make/Mod.) 
G/COper.:  _ 


■10 


12 


14 


h  16 


Water 

Letml 


WELL  BORING  LOG 


ciienvPrqject  Georgia  Air  Nationa 

instaiiaiion:  Savannah _ 

HAZWRAP  Contractor  CH2M  HILL 

Logged  by;  R.  OlSOn _ 

Drilling  Contractor  E.E.l. _ Driller: 

Drilling  MethodTRig  Type:  Continuous 


Date:  09-8-90 

.  BORINGrtNEa  No.  08-WB-04 _ 

,  Si»No.  _S _ 

Pn^ectNo.  SEF27794.C0.02 _ 

Protection  Level:  D- _ 

_  Drilling  Start:  1 1 :04  am  oriHing  End:  11  ^42  am 
Borehole  Dia(s);  2“ _ 


■C  Q.  &  < 

:  Q.  E  E  ^ 

o  CO  <0  <0 

!  O  CO  CO  ^ 


COMMENTS 


Litholigic  Description 


Poorly  Graded  Rne  Sand,  10  YR  0/1  Very  Dark  Gray,  Loos 
Dry,  PossUy  Rll  Material,  Post  Hded  to  Check  for  Utilities 


^  Poorly  Graded  Rne  Sand,  1 0  YR  2/2  Very  Dark  Brown,  Loose, 
Damp,  Possiily  Rll  Material  _ 


Pooriy  Graded  Rne  Sand,  10  YR  2/1  Black,  Medium  Dense, 
Slightly  Damp,  Partially  C^ented  (Bdttte),  No  Odor 


~  5 

^  iS 

0  5  5 

CO  P  < 

D  CD  Z 


UK 

N/A 

1  ^ 

HN)i  =  0ppm 

No  Odor  1— 

1 

N/A 

HNp.  =  0  ppm 

NoOdor  : — 

A 

6 

!  ^ 

7 

13 

HN|i  =  0ppm 

6 

NoOdor  1— 

5 

r . 

Sandy  Silt  with  Clay,  10  YR  3/1  Very  Dark  Gray, 
Stiff,  Saturated,  No  Odor  _ 


12  HNp.  =  0ppm 
No  Odor 


«  Lean  Clay  with  Sand,  10  YR  3/1  Very  Dark  Gray,  Very  Stiff, 
Wet  But  f^  Saturated,  Slightly  Plastic 


30  HNp  >  0  ppm 
No  Odor 


Well  Graded  Sand,  10  YR  6/2  Light  Brownish  Gray, 
Dense,  Saturated,  Subangular,  No  Odor 


HNp  =  0ppm 
1®  No  Odor 


.  Well  Graded  Sand  w/  Len.  jI  Silty  Clay,  10  YR  6/2  Light 
—  Brownish  Gray,  Mediuim  Dense,  Saturatra 


HNp  »  0  ppm 
18  No  Odor 


EOB-14'BLS 

DTW-7BLS 


U  .  Thin  wall  tube  R  -  Rock  coring 
Split  spoon  (tube)  O  .  Other _ 


Field  GrC  (Make/Mod.) 
G/COper.: _ 


WELL  BORING  LOG 


RJmiTiMil 


— "  CH2MHILL 


Dfiitef:  S.  Turner 


Dale;  09-4-90 

.  BORING/WELLNo. 


ProjectNo.  SEF27794  C0  02 _ 

Protection  Level;  D _ 

_  Drilling  Start  4:15  pm  Driling  End:  5:05  pm 
Borehole  Dials):  2* _ 


^  z 


WELL  BORING  LOG 


Dale:  09-5-90 


BORING/WEaNo. 


i2MHU 


Draicf:  S.Tumer 


Project  No.  SEF27794  CQ  02 _ 

Protection  Level:  D _ 

.  Drillino  Start  2:58  pm  Drillinfl  End:  3:30  pm 


Type:  ContinuOUS  SPT7  Mobil  JMI  Bt57  Borehole  Dia(s):  2" 


z 

.  ^ 

O 

£  ^  ■<3 

®  ®  c 

jc  a.  S.  < 

S-  E  E  js 

®  a  o 

O  CO  (O  Jj 


Lilholigic  Description 


Poorly  Graded,  Fne  Sand,  2.5  Y  5/2  Gra^  Brown,  Medium 
Dense,  Slightly  Damp,  Mottled,  PossStly  Rll  Material 


Poorly  Graded,  Hne  Sand,  10  YR  2/1  Black  &  10  YR  7/4 
^  Very  Pale  Brown ,  Medium  Dense,  Moist,  No  Odor 


Poorly  Graded  Sand  with  Clay  (~10%),  10  YR  4.5/2  Grayish 
Brown  to  Dark  Grayish  Brown,  Curated 


Poorly  Graded  Sand  with  Clay  (15%),  5  Y  7/1  Light  Gray, 
Medium  Dense,  Saturated,  Trace  of  Silt 


Pooriy  Graded  Rne  Sand,  2.5  Y  SSI2  Li 
to  Light  Gray,  Medium  Dense,  Saturate 


Poorly  Graded  Rne  Sand,  2.5  Y  65/2  Light  Brownish  Gray 
to  Lignt  Gray,  Medium  Dense  to  Dense,  Saturated,  Highly 
Permeable 


EOB-12-bls 
DTW-4'-bls 
Drummed  cuttings 


•—  a. 
?  8 
o  S  ® 

M  o  f 

3  a  $ 


SP  g  N/A 


N/A  HNii=^ppm 
No  Odor 


Ir'  R  N/A  1 PP™ 
SC  6  No  Odor 


"  HNn  =  2ppm 

SP  3n/a  sm 

'2  Fuel  Odor 
B 


HNu°2ppm 
|N/A  'sight 
Fuel  Odor 


U«  Thin  wall  lube  R-  Rock  coring 

Ci>  Split  spoon  (tube)  O  =  Other _ 

C-  CutBngs  Notes:  _ 


Field  Q/C  (Make/Mod.) 
G/COper.: _ 


WELL  BORING  LOG 


CfTP^TiTirnn 


Da»:  09-5-90 


BORMG/WELLNo. 


Project  No.  _S£F27 
Protection  Level:  D 


Driller:  S.  Tumer 


_  Drilling  Start:  9l13  StTI  Drilling  End:  Q-51  3ni 
Borehole  Dja(s):  2" _ 


»  z 

•  •  C 

£  Q.  O.  < 

&  E  £  .O 

S  S  ^  fl 


£  Litholigic  Description 


_ Surface  Organics _ 

^  p.  Pooriy  Graded  Fne  Sand.  10  YR  4/1  Dark  Gray,  Loose, 
Damp,  PossUy  Fill  MateriaL 


CO  « 

«  I 

3  O  Z 


Poorly  Graded  Fine  Sand,  10  YR  5.5S  Light  Broumish  Gray, 
Loose  to  Mediimi  Detse,  Slightly  Damp.  Mottled,  Color,  No 
20'  Rnes.NoOdor 


Poorly  Graded  Sand  vrith  Clay,  5  Y  5/2  Olive  Gray,  Loose 
.|g.  to  Medium,  Wet,  No  Odor _ 

Sandy  Lean  Clay,  7.5  YR  5/6  Strong  Brown,  Dense, 

_ Wet.  Sightly  More  Clay  Than  Above 

...  Poorly  Graded  Very  Fine  Sand  w/ Trace  o(  Clay  &  Sit, 

2.5  Y  6.5/2  Light  Brownish  Gray,  Medium  Der^,  Saturated, 
No  Odor 


Poorly  Graded  Fine  Sand,  2S  Y  65/2  L^l 
to  10  Vr  6/6  Brovmish  Y^iow,  hMIum  Di 
22*  Traces  of  Si  and  Lenses  of  Plastic  Clay 


B,  Saturaled, 


Poorly  Graded  Fine  Sand,  10  YR  7/1  Light  Gray,  Loose 
to  Medium  Dense,  Saturated,  Clean,  STightly  Ccwser 
24‘  Than  Above 


Poorly  Graded  Fme  Sand  with  Trace  of  Clay  (5%),  10  YR  7/1 


Light  Gray,  Very  Loose,  Sahjrated 


EOB-14'bis 

DTW-S.S-bls 


^  6 
10 

CL  J0_ 

_  7 
8 

SP  8  16 

_ _10 _ 

6 

SP  I  15 

__11 _ 

3 

SP  I  11 
7 
2 

SP  5  6 

12 


HNusOppm 
No  Odor 


HNpsOppm 

NoOdw 


HNp  -  0  ppm 
No  Odor 


HNu-Oppm 
No  Odor 


HNp>0ppm 
No  Odor 


U-  Thin  wall  tube  R-  Rockcohng 
Split  spoon  (tube)  O  «  Other _ 


Field  G/C  (Makenulod.) 
GiCOper.: _ 


C-  Cuttings 


Notes: 


InstaHaoon: 


WELL  BORING  LOG 


Seoraia  Air  National  Guard 


Date:  09*5-90 


BORINGAWEaNo. 


-yi  I  t:«i  I  ii[«  i 


HAZWRAP  ContraclDr.  CH2M  HI 
Logged  by: 


Drilling  Contractor 
Drilling  MethodrRig  Type: 


PrajectNo.  SEP27794.C0.02 

Protection  Level;  D _ 

Drillino  Stare  11:40  am  Drilling  End: 
Borehole  Oia(s):  2* _ 


COMMENTS 


£  "3 

^  o  o  c 

f  O.  Q.  < 

5^  E  E  -o 

S  &  &  5 


Lhhoiigic  Description 


Surface  Organics 


Poorly  Graded  Rne  Sand,  10YR2/1  Black,  Loose  to  Medium 
Dense,  V\tet,  Some  Organics,  PossUy  Rl  Material 


(A  9 

8  11 
3  CD  S 


SP  ^  1  HNn  =  0ppm 
7  NoOdor 


(M  5  g  HN^»0ppm 
4  ®  NoOdor 


WELL  BORING  LOG 

cwa;  09-6-90 


cfientfPrpiect  Georoia  Air  National  Guard _ 

BORINGWELLNo  11-VVB-01 

SittNo.  11 

HAZWRAP  Contractor  f:H2M  HILL 

ProiectNo.  SEF27794.C0.02 

ProHclion  Level:  D 

Drillino  Contractor  E.E.I.  Driller:  G.  Brav 

DriiSna  Start  11i30  3Tn  rviNingptvi*  1233  pm 

Drilling  Method/Rig  Type:  Continuous  SPT  /  Mobil  Drill  B-57 

Borehole  Oia(s):  2" 

O 

Z 


i 


5  3.  *3.  < 

^  e  i  ^ 


I 


s  & 


% 


Liitniigic  Description 


3  CD 


s  > 

o 

Z 


14' 


20- 


201 


12- 


161 


24l 


24 


24' 


Pooriy  Graded  Fne  Sand,  10  YR  6JS  Light  Yellowish  Brown 
to  Brownish  Yeliow,  Medium  Dense,  Dry,  with  Surface  Organics 


Pooriy  Graded  Fne  Sand,  10  YR  6/3  Pale  Brown, 
Medium  Dense,  Dry 


Poo^  Graded  Fne  Sand,  7.5  YR  4/2  Dark  Brown, 
Medium  Dense,  Dry  _ 


Poorly  Graded  Fne  Sand,  2.5  YR  ZSIZ  Very  Dusky  Red, 
Loose,  Slightly  Damp 


Pooriy  Graded  Fne  Sand,  ^5  YR  2.5/3  Dark  Reddish  Brown. 
Very  Dense,  Damp,  No  Odor,  Brittle _ 


UK  -  No  Recovery 


Poorly  Graded  Fine  Sand,  2.5  YR  3/3  Dark  Reddish 
Brown,  Very  Dense,  Damp 


UK  -  No  Recovery 


Poorly  Graded  Fine  Sand,  7.5  YR  4/3  Dark  Brown,  Dense, 
Saturated,  Slight  Odor 


Pooriy  Graded  Fine  Sand,  7.5  YR  4/4  Dark  Brown,  Very  Dense. 
Saturated,  Slight  Odor 


Pooriy  Graded  Fne  Sand,  10  YR  5/4  Brown,  Medium  Dense, 
Saturated,  Slight  Odor 


EOe-16'bls 
DTW-85’bts 
Drummed  Cuttings 


SP 


SP 


SP 


25 


SP 


17 

22 

ISM- 


SP 


>5d 


ko 


18 

27 

42 

Isom* 


15 


14 


31 


26 


COMMENTS 


HNu.=  Trace 
No  Odor 


HNu  >  1  ppm 
No  Odor 


HNp  =  0ppm 
No  Odor 


HNiisO+ppm 
No  Odor 


HNpB2ppm 

NoOdw 


HNu.s2ppm 
Fuel  Odor 


HNp  -  2  ppm 
Fuel  Odor 


HNusSppm 
Sight  Odor 


U  >  Thin  wall  tube  R«  Rockcorino 
Split  spoon  (tube)  O  •  Other _ 


Field  QC  (Make/Mod.) 
G/COper.:  _ 


Water 

Level 


10 


12 


14 


16 


C-  Cuttings 


Notes; 


£  '5.  Q.  < 

Q.  E  E  A 

S  <55  a  I 


Litholigic  Description 


Poorly  Graded  Rne  Sand  with  Surface  Organics,  Grayish 
Brown.  Loose.  Drv 


Graded  Fine  Sand,  7.5  YR  6/4  Light  Brown,  Browner 
with  Depth,  Medium  Dense,  Dry,  No  Odor 


Poorly  Graded  Rne  Sand,  1 0  YR  3/2  Very  Dark  Grayish  Brown, 
2Q,  Loose,  Slightly  Damp,  No  Odor 


Poorly  Graded  Rne  Sand  with  Partial  Cementation,  2.5  YR  2.5/2 
Very  Dusky  Red,  Very  Dense,  Slightly  [temp,  Brittte,  No  Odor 


Poorly  Graded  Rne  Sand  with  Partial  Cementaiion,  2.5  YR  3/4 
Dark  Reddish  Brown,  Very  Dense,  STightly  Moist,  ^le.  Some 
12*  Staining  and  Odor 

Poorly  Graded  Rne  Sand  wkh  Partial  Cementation,  7.5  YR  4/3 
Dark  Brown,  Very  Dense,  Brittle,  Saturated, 


Poorly  Graded  Rne  Sand,  7.5  YR  4/6  Strong  Brown,  Very  Dense, 
Saturated,  No  Odor 


PoorlyGraded,  Rne  Sand,  7.5  YR  4/6  Strong  Brown,  cp 

Medium  Dense,  Saturated,  No  Odor _ 

24*  Poorly  Graded  Fne  Sand,  10  YR  6/3  Pale  Brown,  Medium  Dense,  cp 
Saturated,  No  Odor _ 

E06-16-bis 
DTW-9.5bls 
Drummed  Cuttings 


HNp.  -  4  ppm 
ttoOdor 


19 

38 

>50 

HNp.  =  20  ppm 
No  Odor 

ionr 

_ iO 

Water 

12 

30 

KVS' 

>50 

hl4p=  1  ppm 
Fuel  Odor 

-  lU 

—  10 

Level 
8.5' bis 

1? 

28 

30 

31 

>58 

HNp  =  2  ppm 
No  Odor 

I  ^ 

— 

6 

8 

10 

14 

18 

HNp=  1  ppm 
No  Odor 

1 

L  16 

U-  Thin  wall  tube  R>  Rock  coring 
SpBt  spoon  (lube)  O  -  Other _ 


Field  G/C  (MtWe/Mod.) 
G/COper.: _ 


C=  Cuttings 


Motes: 


WELL  BORING  LOG 


Date:  09-7-90 


;H2M  HIL 


eORINGWELL  No. 


Project  No.  SEF27 
Protection  Level:  D 


Driling  Start  4:00  pm  oriHing  End:  4:47  pm 


Type:  Continuous  SPT  /  Mobil  Dnii  B-57  Borehole  Oia/sl:  2" 


COMMENTS 


£  ^  Ti 

^  •  C 

€  15.  -3.  < 


Lithoitgic  Odscripbon 


(D  a> 

....  3 

c/>  5  9 

a  I 

3  m  z 


Poorly  Graded  Rne  Sand,  7JS  YR  5i6  Strong  Brown,  Medium 

rwtfMA  rvv 


Poo^  Gr^ed  Fine  Sand,  10  YR  6/4  Light  Yelowish  Brown, 
Medium  Dense,  Dry,  Possitly  PiB  Material,  No  Odor 


Poorly  Graded  Hne  Sand,  10  YR  5/2  Grt^  Brown, 
Medium  Dense,  Dry,  Mottled  Color,  Possny  Rll  Material 


Poorly  Graded  Rne  SarKl,  10  YR  2/2  Very  Dark  Brown, 
Loose,  Slightly  Damp,  No  Odor 


Poorly  Graded  Rne  Sand,  10  YR  3/2  Very  Dark 
Grayeh  Brown.  Loose,  Moist,  No  Odor 


Poorly  Graded  Fine  Sand  with  Partial  Cementation,  10  YR  2/2 
Very  Dark  Brown,  Very  Dense,  Brittle,  Saturated 


No  Recovery 


Poorly  Graded  Rne  Sand,  10  YR  2/2  Very  Dark  Brown,  Vi 

y..  Poorly  Graded  Rne  Sand,  10  YR  4/4  Very  Yellowish  Brown, 
Very  Dense,  Saturated,  No  Odor 


Wei  Graded  Fkie  Sand  nrth  Lenses  of  Silty  Sand,  2.5  YR  6.5/2 
Light  Grayish  Brown,  Merftjm  Dense,  Satiiiated,  No  Odor 


CD  14  HNp-Oppm 
NoOdor 


KMii  =  0ppm 
NoO^ 


HNu  ■  0  ppm 
NoOdor 


ppm 

Trace 

NoOdor 


11  25  HNu  =1  ppm 
14  25  NoOdor 


U  •  Thin  wall  tube  R  >  Rock  coring 
S>  Split  spoon  (Ube)  O  •  Olher _ 


Field  GlC  (MakeMod.) 
G/COper.: _ 


C-  Cuttings 


TECHNICAL  MEMORANDUM 


aemHiii 


TO:  Russ  Dyer/National  Guard  Bureau 

Del  Long/Martin  Marietta  Energy  Systems,  Inc. 

Dan  Oakley/Martin  Marietta  Energy  Systems,  Inc. 
Jack  Elrod^artin  Marietta  Energy  Systems,  Inc. 

Tim  Cash/Georgia  Department  of  Natural  Resources 
Greg  Mclntyre/CH2M  HILL/DF'B 
Ross  Sproul/CH2M  HILL/GNV 
Bob  Wright/CH2M  HILL/DFB 
Nancy  Tuor/CH2M  HILUORO 

FROM:  Mark  Morris/CH2M  HILL/DFB 

Rick  01son/CH2M  HILUDFB 


DATE:  October  19,  1990 

SUBJECT:  Results  of  groimdwater  flow  investigation  and  permanent  monitor  well 
placement  -  Georgia  Air  National  Guard  Base,  Savannah,  Georgia 

PROJECT:  SEF27794.C0 


On  June  25,  1990,  CH2M  HILL  begM  field  activities  to  evaluate  groundwater  flow 
direction  and  gradients  at  nine  sites  included  in  the  site  investigation  at  the  Georgia 
Air  National  Guard  Base  in  Savannah,  Georgia.  The  activities  included  the  instal¬ 
lation  of  15  shallow  piezometers,  groimdwater  measurements  from  the  new  piezo¬ 
meters  and  ousting  monitor  wells,  and  the  measurement  of  surface  water  elevations 
from  significant  canals,  ditches,  and  ponds  near  each  of  the  sites.  Field  activities  for 
this  ph^  of  the  investigation  were  completed  July  14,  1990.  In  addition  to  evalu¬ 
ating  groundwater  flow  patterns,  field  screening  was  performed  using  a  gas  chromato¬ 
graph  at  areas  of  smpected  contamination.  Results  of  the  screening  activities, 
although  not  reviewed  in  this  memorandum,  are  used  in  conjvmction  with  groundwater 
flow  data  to  assist  in  the  recommended  placement  of  permanent  monitoring  wells. 

The  following  technical  memorandum  describes  the  activities  performed  and  the 
results  of  this  investigation.  Following  the  presentation  of  the  data,  the  placement  of 
permanent  monitor  wells  will  be  reviewed  and  revised  as  necessary. 

PIEZOMETER  LOCATION  SELECTION 

Beguming  Jime  30,  1990,  15  piezometers  were  installed  near  locations  previously 
agreed  upon  during  preparation  of  the  Site  Investigation  Sampling  and  Analysis  Plan 
(SI  SAP)  by  the  Guard,  HAZWRAP,  Georgia  Department  of  Natural  Resources,  and 


db(O68\0e2.51 


TECHNICAL  MEMORANDUM 
Page  2 

September  19,  1990 
SEF27794.C0 


CH2M  HILL.  Piezometer  placement  (or  the  need  for  piezometers)  was  determined 
by  the  following  criteria: 

•  Provide  sufficient  lateral  spacing  to  reflect  site  specific  conditions 
(topography,  surface  water  bodies,  pavement,  etc.). 

•  Supply  necessary  potentiometric  information  at  sites  with  a  high 
potential  for  groundwater  contamination  where  the  groundwater  flow 
direction  has  not  been  previously  documented. 

•  Avoid  areas  of  gross  contamination  (as  identified  by  field  screening)  and 
of  utility  congestion. 

Piezometers  were  placed  in  locations  to  supplement  data  from  existing  wells  and  to 
support  data  from  adjacent  sites.  In  this  maimer,  the  fewest  total  piezometers  could 
be  installed  while  satisfying  the  data  requirements.  The  following  is  a  review  of  the 
needs  identified  in  the  SI  SAP  at  each  of  the  9  sites  and  the  field  approach  which  was 
agreed  upon  by  reviewers  of  the  plan; 

Site  No.  1:  PERMAl'^ENT  FIELD  TRAINING  SITE  (PFTS) 
HANGER/WASHRACK  DISCHARGE  POINT 
No  data  was  available  for  this  site.  It  was  agreed  upon  by  the  reviewers 
of  the  SI  SAP  to  install  three  piezometers  at  the  contamination  source 
(washrack)  and  one  piezometer  at  the  point  of  discharge  (drainage 
ditch).  The  piezometer  at  the  discharge  point  was  to  be  used  in  con¬ 
junction  with  the  surface  water  elevations  fi-om  the  drainage  ditch  to 
describe  groundwater  flow  in  this  area. 

Site  No.  2:  PFTS  VEHICLE  MAINTENANCE  WASHRACK  DISCHARGE 
POINT 

No  data  was  available  for  this  site,  however,  the  washrack  discharges 
directly  to  an  oil-water  separator  then  to  a  drainage  ditch.  Because  the 
oil-water  separator  discharges  directly  into  the  ditch,  a  low  probability 
of  groundwater  contamination  exists  at  this  site.  Groundwater  move¬ 
ment  at  this  site  was  to  be  evaluated  by  monitoring  surface  water  eleva¬ 
tions  in  an  adjacent  ditch;  no  piezometers  were  to  be  installed  at  this 
site. 
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Site  No.  5:  165th  TACTICAL  AIRLIFT  GROUPS  (TAG)  BULK  FUELS 

STORAGE  FACILITY 

Two  monitor  wells  exist  near  an  underground  storage  tank  in  the 
southeast  quadrant  of  the  facility.  Groundwater  elevations  were  to  be 
evaluated  %  measuring  depths  to  groundwater  in  the  two  existing  wells 
and  from  two  new  piezometers  that  were  to  be  installed  in  locations 
identified  in  the  SI  SAP. 

Site  No.  6:  165th  TAG  VEHICLE  MAINTENANCE  SPILL  AREA 

No  groundwater  data  was  available  for  this  site.  To  evaluate  this  site, 
two  piezometers  were  to  be  installed  on  the  western  site  boundary  and 
used  in  conjunction  with  one  piezometer  to  be  installed  at  Site  No.  7. 

Site  No.  7:  165th  TAG  VEHICLE  MAINTENANCE  WASHRACK 

No  groundwater  data  was  available  for  this  site.  To  evaluate  this  site, 
one  piezometer  was  to  be  installed  by  the  eastern  site  boundary  and 
used  with  surface  water  elevations  provided  by  the  ditch  located  adja¬ 
cent  to  the  site.  This  data  was  to  be  supplemented  by  measurements 
obtained  from  two  piezometers  located  at  Site  No.  6  and  three  wells 
that  surround  an  underground  storage  tank  between  Sites  Nos.  6  and  7. 

Site  No.  8;  OLD  165th  TAG  AIRCRAFT  WASHRACK 

Due  to  the  observation  of  groundwater  flowing  into  an  adjacent 
drainage  ditch,  it  was  assumed  that  groundwater  flows  easterly  at  this 
site.  This  observation  was  further  supported  by  historical  data  provided 
in  the  Preliminary  Site  Assessment  that  described  groundwater  flow  as 
"radially  away  from  the  center  of  the  airport  property."  Based  on  this 
observation  and  assumption,  it  was  decided  by  the  Guard,  HAZWRAP, 
GAEPD,  and  CH2M  HILL  that  groundwater  flow  direction  could  be 
assumed  without  verification  from  piezometers.  Should  this  assumption 
prove  incorrect  (by  data  produced  from  the  future  permanent  monitor 
wells)  additional  wells  may  be  needed  to  completely  describe 
groundwater  quality  at  this  site. 

Site  9;  165th  TAG  CURRENT  FIRE  TRAINING  AREA  (FTA) 

No  groundwater  data  was  available  at  this  site.  To  evaluate  Site  No.  9, 
three  piezometers  were  to  be  installed  around  the  perimeter  of  the  fire 
training  area  in  locations  previously  identified  in  the  SI  SAP.  The 
measurements  obtained  from  the  piezometers  were  to  be  used  in  addi- 
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tion  to  data  produced  from  surface  water  bodies  (a  pond  located  south¬ 
east  of  the  FTA  and  a  drainage  ditch  located  northwest  of  the  FTA)  to 
describe  groundwater  flow  at  the  site. 

Site  10;  165th  TAG  BULK  CHEMICAL  STORAGE  AREA 

No  groundwater  data  was  available  at  this  site.  To  evaluate  this  site 
three  piezometers  were  to  be  installed  surrounding  the  bulk  chemical 
storage  area  at  locations  previously  identified  in  the  SI  SAP. 

Site  11:  165th  TAG  OLD  BURN  AREA 

Groundwater  flow  has  been  documented  at  this  site  during  a  previous 
investigation  performed  by  Talbut,  Cox,  and  Associ^aes  in  1984. 
Groundwater  flow  was  assumed  to  be  consistent  with  past  observations 
as  flowing  north-northwest.  This  observation  was  to  be  confirmed  by 
taking  measurements  from  wells  installed  in  the  previous  investigation; 
if  they  were  still  intact. 

For  additional  information  about  site  conditions  or  piezometer  placement,  refer  to  the 
SI  SAP. 

PIEZOMETER  CONSTRUCTION 

Piezometers  were  constructed  from  within  hollow  stem  augers  as  described  in  the  SI 
SAP .  Piezometers  were  constructed  from  one-inch  diameter  threaded  PVC  casing. 
The  screened  section  for  each  well  was  provided  by  5-foot  sections  of  No.  10  factory 
slot  (0.010  inch),  PVC  screen.  A  threaded  endcap  was  also  installed  to  prevent  sand 
from  entering  the  piezometer  through  the  end  of  the  casing.  Each  piezometer  was 
constructed  so  that  a  five  foot  screened  interval  was  completely  submerged  in  ground- 
water.  Total  depths  of  the  piezometers  ranged  from  10.5  to  19  feet  below  land  sur¬ 
face  (bis).  The  borehole  surrounding  the  piezometers  was  backfilled  with  20/40  silica 
sand  and  sealed  with  a  two  foot  bentonite  plug.  The  remaining  borehole  above  the 
bentonite  plug  was  backfilled  with  cuttings  produced  fi'om  the  piezometer  and  fin¬ 
ished  with  a  flush  mounted  well  box  and  3-foot  square  concrete  pad.  Prior  to  back¬ 
filling  the  borehole,  the  drilling  cuttings  were  screened  using  an  HNu  to  detect 
potential  contamination.  Cuttings  from  all  piezometers  were  free  from  volatile 
organic  contamination  as  indicated  by  an  HNu  photo  ionization  detector. 
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HORIZONTAL  AND  VERTICAL  SURVEY 

A  horizontal  and  vertical  survey  was  performed  at  each  site  to  establish  a 
reproducible  base  line  (coordinate  system),  tie  the  newly  installed  piezometers  to 
reference  points  established  in  the  field  screening  activities,  and  to  measure  top-of- 
casing  (TOC)  elevations  on  each  of  the  piezometers  and  existing  wells.  The  survey 
was  performed  by  a  surveyor  licensed  in  the  state  of  Georgia  on  July  11  through  14, 
1990. 

Three  bench  marks  were  identified  by  the  Savannah  Airport  Authority  (Engineering 
Department)  near  the  nine  sites.  The  elevations  were  transferred  firom  the  bench 
marks  to  each  piezometer  and  surface  water  headwall  by  use  of  a  rod  and  level.  In 
addition,  temporary  bench  marks  were  established  at  each  site  for  future  reference. 

At  surface  water  structures,  permanent  i,'easuring  points  were  established  firom  which 
depths  to  water  (and  subsequently  surface  water  elevations)  could  be  measured. 

The  surveyor  supplied  base  line  figures  identifying  existing  monitor  wells,  head  walls 
at  surface  water  structures,  reference  points  from  the  field  screening  activities,  and 
the  newly  installed  piezometers.  Individual  site  figures  where  then  overlain  onto  the 
base  figures  to  accurately  locate  piezometer  and  existing  well  locations. 

Table  1  includes  a  list  of  the  locations  included  in  the  survey.  The  locations  include 
15  newly  installed  piezometers,  8  existing  wells,  and  6  surface  water  measuring  points. 
The  data  points  are  numbered  following  a  uniform  system  established  in  the  SI  SAP. 
Each  point  is  identified  by  the  site  number,  location  type  (piezometer  [PZ],  existing 
well  [EW],  or  surface  water  body  [SW]),  and  installation  order  (or  a  number  assigned 
to  an  existing  well). 

Table  1  includes  water  elevations  at  each  of  the  data  points.  Measurements  were 
obtained  between  8:30  a.m.  and  8:22  p.m.  (within  a  12-hour  period)  on  July  13,  1990. 
Piezometer  construction  details,  top-of-casing  elevations,  and  groundwater 
measurements  are  also  included  in  Table  1. 

GROUNDWATER  FLOW  DIRECTION 

Groundwater  flow  directions  are  projected  at  each  of  the  sites  by  reviewing  surface 
and  groundwater  measurements  collected  on  July  13,  1990.  At  several  sites,  data  has 
been  combined  to  reinforce  or  supplement  individual  site  information.  Although  site 
figures  were  not  combined  for  this  Technical  Memorandum,  the  base-line  figures 
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TABLE  1 

WATER  I^VEL  DATA 
GEORGIA  AIR  NATIONAL  GUARD 
SAVANNAH,  GEORGIA 
JULY  13,  1990 


DATA 

POINT 

DESCRIPTION 

TOTAL 
DEPTH 
MEASURED 
(Ft  BLS) 

SCREENED 
INTERVAL 
(Ft  BLS) 

TOC 

ELEVATION 
(Ft  NGVD) 

DEPTH  TO 
WATER 
(Ft) 

GROUNDWATER 
ELEVATION 
(Ft  NGVD) 

TIME 

01-PZ-01 

SITE  1  -  PIEZOMETER  1 

11.25 

7.5  - 12.5 

31.27 

4.26 

27.01 

7:26  P.M. 

01-PZ-02 

SITE  1  -  PIEZOMETER  2 

15.90 

8.0  - 18.0 

41.38 

12.08 

29.30 

7:23  P.M. 

01-PZ-03 

SITE  1  -  PIEZOMETER  3 

14.40 

10.0  - 15.0 

34.39 

5.15 

29.24 

7:16  P.M. 

01-PZ-04 

SITE  1  -  PIEZOMETER  4 

12.14 

8.0  - 13.0 

21.28 

3.60 

17.68 

7:31  P.M. 

01-SW-01 

SITE  1  -  SURFACE  WATER  1 

N.A. 

N.A. 

23.56 

6.48 

17.08 

0:45  A.M 

02-SW-01 

SITE  2  -  SURFACE  WATER  1 

N.A. 

N.A. 

13.30 

3.84 

9.46 

8:30  A.M. 

05-PZ-01 

SITE  5- PIEZOMETER  1 

14.84 

10.0-15.0 

12.60 

6.32 

6.28 

8:16  P.M. 

05-PZ-02 

SITE  5 -PIEZOMETER  2 

14.75 

10.0-15.0 

13.97 

8.42 

5.55 

8:22  P.M. 

05-EW-01 

SITE  5  -  EXISTING  WELL  1 

14.80 

U.K 

15.31 

8.54 

6.77 

3:45  P.M. 

05-EW-02 

SITE  5  -  EXISTING  WELL  2 

14.67 

U.K 

15.74 

9.25 

6.49 

3:50  P.M. 

06-PZ-01 

SITE  6- PIEZOMETER  1 

10.42 

5.5  - 10.5 

25.18 

5.49 

19.69 

7:37  P.M. 

06-PZ-02 

SITE  6  -  PIEZOMETER  2 

13.85 

9.5  - 14.5 

27.54 

3.87 

23.67 

7:42  P.M. 

07-PZ-01 

SITE  7  -  PIEZOMETER  1 

11.12 

7.0  -  1Z0 

23.64 

4.34 

19.30 

7:45  P.M. 

07-SW-01 

SITE  7  -  SURFACE  WATER  1 

N.A. 

N.A. 

24.74 

4.57 

20.17 

7:48  P.M. 

07-EW-01 

SITE  7 -EXISTING  WELL  1 

11.20 

U.K 

27.48 

5.90 

21.58 

2:01  P.M 

07-EW-02 

SITE  7  -  EXISTING  WELL  2 

11.07 

U.K 

27.87 

6.58 

21.29 

2:02  P.M 

07-EW-03 

SITE  7  -  EXISTING  WELL  3 

10.82 

U.K 

28.12 

6.91 

21.21 

2:03  P.M 

08-SW-01 

SITE  8  -  SURFACE  WATER  1 

N.A. 

N.A. 

32.44 

7.31 

25.13 

8:10  P.M. 

09-PZ-01 

SITE  9  -  PIEZOMETER  1 

12.35 

8.5  - 13.5 

20.94 

4.64 

16.30 

6:58  P.M. 

09-PZ-02 

SITE  9  -  PIEZOMETER  2 

14.75 

10.0-15.0 

21.25 

8.01 

13.24 

7:02  P.M. 

09-PZ-03 

SITE  9  -  PIEZOMETER  3 

14.85 

10.0  - 15.0 

21.18 

6.66 

14.52 

09-SW-01 

SITE  9  -  SURFACE  WATER  1 

N.A. 

N.A. 

20.43 

3.95 

16.48 

6:15  P.M. 

09-SW-02 

SITE  9  -  SURFACE  WATER  2 

N.A. 

N.A. 

18.43 

6.16 

1Z27 

6:30  P.M. 

10-PZ-01 

SITE  10  -  PIEZOMETER  1 

16.70 

13.0-18.0 

44.96 

10.56 

34.40 

7:57  P.M. 

10-PZ-02 

SITE  10  -  PIEZOMETER  2 

17.55 

13.0-18.0 

43.69 

11.57 

32.12 

8:06  P.M. 

10-PZ-03 

SITE  10  -  PIEZOMETER  3 

18.91 

14.0-19.0 

44.42 

8.63 

35.79 

8:01  P.M. 

11-EW-C1 

SITE  11  -  EXISTING  WELL  Cl 

9.50 

U.K 

48.03 

9.55 

38.48 

2:30  P.M. 

11-EW-C2 

SITE  1 1  -  EXISTING  WELL  C2 

U.K 

U.K 

46.12 

8.20 

37.92 

Z-15  P.M. 

11-EW-D2 

SITE  1 1  -  EXISTING  WELL  D2 

U.K 

U.K 

43.45 

8.82 

34.63 

2:48  P.M. 

NOTES 


U.K.  -  UNKNOWN 
N.A.  -  NOT  APPUCABLE 
BLS  -  BELOW  LAND  SURFACE 
TOC  -  TOP  OF  CASING 
ALL  MEASUREMENTS  IN  FEET 

ELEVATIONS  REFERENCED  TO  NATIONAL  GEODERC  VERTICAL  DATUM  (NGVD) 
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prepared  by  the  surv^or  (and  used  for  contouring)  considered  data  available  from 
adjacent  sites.  The  following  commentary  briefly  describes  grormdwater  flow  patterns 
observed  at  each  site: 

Site  No.  1:  Groimdwater  at  this  site  flows  southeaster^  from  the  washrack  to  the 
drainage  ditch.  There  is  a  relatively  steep  (2.2  feet/100  feet)  gradient 
toward  the  drainage  ditch  that  parcels  the  topographic  gradient. 
Although  the  initial  projections  indicate  groundwater  flowing  into  the 
drainage  ditch,  it  may  t^e  several  measurements  to  conjQrm  this  obser¬ 
vation.  These  projections  were  made  by  reviewing  data  coUected  from 
piezometers,  existing  wells,  and  surface  water  bodies  at  Sites  No.  1,  6, 
and  7.  Figure  1  of  Exhibit  I  reflects  groundwater  flow  direction  at 
Site  No.  1. 

Site  No.  2:  No  piezometers  were  installed  at  Site  No.  2;  however,  when  surface 
water  elevations  are  used  with  piezometric  information  supplied  from 
Site  No.  5,  it  appears  that  groundwater  flows  general^  eastward  away 
from  the  drainage  ditch.  This  flow  pattern  may  vary  depending  on 
drainage  condition  and  groimdwater  levels.  This  flow  pattern  will  be 
confirmed  during  future  field  measurements.  Figure  2  of  Exhibit  I 
reflects  groundwater  flow  patterns  projected  for  Site  No.  2. 

Site  No.  5:  The  potentiometric  data  produced  from  Site  No.  5  indicates  a 

groundwater  mound  mdsts  under  the  Bulk  Fuels  Facili^.  This  mound  is 
most  likely  the  result  of  the  filled  and  paved  areas  and  the  ditches 
surrounding  the  facility.  The  mound  appears  to  be  superimposed  upon 
the  regional  flow  regime.  Without  the  mounding  effects,  regional 
groundwater  appears  to  flow  east-southeast  toward  the  Pipemaker’s 
Canal.  However,  in  the  areas  directly  adjacent  to  the  Buhc  Fuels 
Facility,  it  appears  that  groundwater  may  flow  radially  away  from  the 
center  of  the  facility. 

Site  No.  6:  Groundwater  flow  direction  at  Site  No.  6  was  projected  by  interpreting 
data  from  Sites  No.  1,  6,  and  7.  From  this  data,  it  appears  that  ground- 
water  flows  to  the  southeast  at  a  moderately  steep  gradient  (2.1  feet/ 
100  feet).  This  evaluation  is  consistent  with  local  topography  and 
drainage  features.  Figure  4  of  Exhibit  I  illustrates  groundwater  flow 
direction  for  Site  No.  6. 
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Site  No.  7:  Grotmdwater  flow  direction  at  Site  No.  7  was  projected  by  evaluating 
data  from  Sites  No.  1,  6,  and  7.  From  this  data,  groundwater  appears 
to  flow  southeasterly  across  the  site.  In  the  vicinity  of  the  drainage 
ditch,  however,  groundwater  may  move  into  or  out  of  the  ditch  depend¬ 
ing  upon  recent  stormwater  runoff.  On  July  13,  1990,  it  appears  that 
water  from  the  ditch  was  recharging  groundwater  levels.  This  observa¬ 
tion  will  be  confirmed  during  future  field  activities.  Figure  5  of  Exhibit 
I  illustrates  groundwater  flow  direction  for  Site  No.  7. 

Site  No.  8:  No  piezometers  were  installed  at  Site  No.  8,  however,  by  evaluating 
surface  water  elevations  and  potentiometric  data  from  Site  No.  10,  it 
appears  groundwater  flows  to  the  east-southeast.  This  projection  is  con¬ 
sistent  with  the  basic  assumption  that  groundwater  flows  radially  away 
from  the  center  of  the  airport  and  with  observations  of  groundwater 
entering  the  ditch.  Groundwater  at  this  site  appears  to  be  captured  by 
the  drainage  ditch.  Figure  6  of  Exhibit  I  illustrates  groundwater  flow 
patterns  projected  for  Site  No.  8.  It  should  be  noted  that  the  ground- 
water  contours  prepared  for  Site  No.  8  are  only  projections  using  data 
from  a  distant  site  (No.  10)  and  a  surface  water  body.  Actual  condi¬ 
tions  may  vary  significantly  and  will  be  depicted  more  precisely  when 
permanent  monitor  wells  are  installed. 

Site  No.  9:  Groundwater  flow  direction  at  this  site  was  determined  from  data 

collected  from  three  piezometers  and  two  surface  water  bodies.  From 
these  measuring  points  it  appears  that  groundwater  flows  to  the 
west-southwest.  Figure  No.  7  of  Exhibit  I  illustrates  groundwater  flow 
patterns  for  Site  No.  9. 

Site  No.  10:  Groundwater  flow  direction  at  Site  No.  10  was  evaluated  using  three 
piezometers  at  this  site  and  a  surface  water  elevation  from  Site  No.  8. 
From  this  information,  it  appears  that  groundwater  flows  across  Site 
No.  10  to  the  east-southeast.  Figure  8  of  Exhibit  I  illustrates 
groundwater  flow  patterns  projected  for  Site  No.  10. 

Site  No.  11:  No  piezometers  were  installed  at  this  site,  however,  three  existing 

monitor  wells  (C-1,  C-2,  D-2)  were  used  to  provide  water  level  mea¬ 
surements.  From  this  information,  it  appears  that  groundwater  flows  to 
the  north-northwest.  This  observation  is  consistent  with  the  anticipated 
groundwater  flow  direction  for  this  site  and  agrees  closely  with  a  site 
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evaluation  performed  in  1984  by  another  consultant.  Figure  9  of 
Exhibit  I  illustrates  groundwater  flow  patterns  projected  for  Site  No.  11. 

MONITOR  WELL  PLACEMENT 

Based  on  the  results  of  the  field  screening  and  the  evaluation  of  groundwater  flow 
directions,  most  monitor  well  locations  will  remain  as  originally  placed.  A  summary  of 
the  proposed  monitor  well  locations  is  shown  in  Exhibit  II,  and  is  described  as 
follows: 

Site  No.  1:  Monitor  Well  Ol-MW-01  will  remain  as  originally  located  in  the  SI  SAP. 

Well  Ol-MW-02  will  be  moved  closer  to  the  ditch  to  observe  ground- 
water  quality  as  influenced  by  the  drainage  ditch.  The  third  well  at  this 
site  will  be  deleted.  The  well  will  be  deleted  because  field  screening  did 
not  indicate  contamination  at  this  site.  Additionally,  the  geology  in  the 
area  of  this  proposed  well  will  not  yield  a  sufficient  quantity  of 
groundwater  to  sample. 

Site  No.  2:  No  changes;  a  single  well  will  be  installed  as  originally  located  in  the  SI 
SAP 

Site  No.  5:  Groundwater  at  this  site  generally  flows  radially  away  from  the  center  of 
the  site.  Additionally,  contamination  was  detected  during  field  screen¬ 
ing  at  the  northwest  comer  of  the  facility  and  along  the  ditch  north  of 
the  facility.  Monitor  Well  05-MW-01  will  be  left  as  originally  placed  in 
the  SI  SAP  to  observe  contamination  downgradient  of  the  facility. 
Monitor  Wells  05-MW-02  and  05-MW-03  will  be  moved  downgradient 
of  the  observed  contamination  in  the  drainage  ditch.  Because  the 
railroad  tracks  along  the  north  side  of  the  facility  represent  the  property 
boundary,  wells  cannot  be  installed  north  of  the  railroad  tracks.  Well 
05-MW-04  will  remain  in  the  same  general  area;  however,  it  will  be 
moved  closer  to  the  facility.  Because  of  the  unusual  groundwater 
conditions  and  the  limited  data  available,  a  true  upgradient  well  location 
could  not  be  identified. 

Site  No.  6:  Groundwater  at  Site  No.  6  is  projected  to  flow  southeast.  The  original 
well  placement  assumed  an  easterly  groundwater  flow.  Therefore,  the 
monitor  well  to  be  installed  at  this  site  will  be  moved  south  and  west  of 
the  original  location  to  account  for  the  observed  groundwater  flow 
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direction.  This  well  will  now  be  installed  in  a  wooded  area  and  may 
require  additional  effort  to  clear  access  for  a  drill  rig.  Because  this  well 
is  now  to  be  installed  in  a  low-lying  and  wooded  area,  it  is  requested 
that  this  well  be  constructed  with  an  aboveground  locking  cap  rather 
than  a  flush-moimt  well  box. 

Site  No.  7:  The  monitor  well  to  be  installed  at  this  site  will  be  moved  further  west 
and  south,  away  from  the  influence  of  the  ditch.  This  placement  will  be 
performed  to  reduce  the  effects  of  water  leaching  from  the  drainage 
ditch  and  to  move  the  well  closer  to  an  area  downgradient  of  contami¬ 
nation  detected  during  the  field  screening. 

Site  No.  8:  At  Site  No.  8,  it  was  originally  assumed  that  groundwater  flowed 

east-northeast.  Based  on  the  projections  of  flow  using  the  piezometers 
at  Site  No.  10  and  the  surface  water  at  Site  No.  8,  it  appears  that 
groundwater  actually  flows  to  the  east.  To  reflect  this  new  direction, 
08-MW-01  and  08-MW-03  will  be  moved  to  the  northwest  to  more  ac¬ 
curately  describe  water  quabty  downgradient  of  contamination  (as 
detect^  during  field  screening)  locations.  Well  08-MW-02  wfll  be 
moved  northwest  onto  the  pavement  to  reflect  upgradient  water  quality. 
Well  08-MW-04  will  be  moved  northwest  of  the  original  location  to 
serve  as  a  distant  downgradient  well  and  will  be  used  to  assess  water 
quality  exiting  the  site. 

Site  No.  9:  Groundwater  flow  at  Site  No.  9  has  been  identified  to  the 

west-southwest.  From  the  groundwater  flow  direction  and  the  points  of 
apparent  contamination,  three  of  the  monitor  wells  should  be  moved. 
Well  09-MW-04  should  be  moved  to  the  southwest  side  of  the  FTA 
No  contamination  was  detected  near  its  original  location.  The  new 
location  of  this  well  will  reflect  groimdwater  quality  downgradient  of  the 
FTA  WeD  09-MW-03  should  be  moved  to  the  north  to  reflect  groimd¬ 
water  flow  direction.  In  this  location,  well  09-MW-03  will  observe 
groundwater  downgradient  of  the  oil-water-separator  and  define  the 
extent  of  contamination.  Monitor  Well  09-MW-01  should  be  moved 
west,  closer  to  the  swale/point  of  discharge.  In  this  location,  the  well 
may  define  the  extent  of  contaminant  migration  north  of  the  discharge 
point.  Well  09-MW-02  should  be  left  as  originally  located  in  the 
SI  SAP. 
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Site  No.  10;  The  location  of  the  monitor  well  at  Site  No.  10  will  be  repositioned  to 
the  north  to  more  accurately  reflect  the  groundwater  flow  direction. 

This  well  will  be  installed  downgradient  of  the  bulk  chemical  storage 
area  (an  area  identified  as  a  contamination  source  during  the  field 
screening). 

Site  No.  11:  The  monitor  wells  at  Site  No.  11  must  be  repositioned  to  replace  wells 
which  no  longer  exist.  Of  the  wells  originally  installed  (during  a  pre¬ 
vious  investigation  performed  by  Talbut,  Cox,  and  Associates)  only  wells 
B3,  Cl,  C2,  C3X  and  D2  still  exist  and  are  in  locations  which  will  be 
useful.  Well  B3  will  now  serve  as  an  upgradient  (background)  well, 
while  Well  C3X  will  serve  as  a  well  within  of  the  source.  Should 
Well  C3X  not  be  suitable  for  sampling,  the  well  deleted  fi'om  Site  No.  1 
(Ol-MW-01)  will  be  installed  near  this  location.  Additionally,  the  bum 
area  represents  a  smaller  area  than  originally  depicted.  To  accurately 
reflect  the  smaller  area  and  to  compensate  for  the  missing  wells,  the 
two  new  wells  will  now  be  installed  downgradient  of  the  burn  area  to 
the  north  and  west. 
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GROUPED  WATER  CONTOURS 
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FIGURE  2 
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WASHRACK  DISCHARGE  POINT 
GROUND  WATER  CONTOURS  (07-13-90) 
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FIGURE  6 

SITE  N0.8 

OLD  165th  AIRCRAFT  WASHRACK 
GROUND  WATER  CONTOURS  (07-13-90) 
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SAVANNAH.  GEORQA 
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FIGURE  8 

SITE  N0.10 

165th  BULK  CHEMICAL  STORAGE  AREA 
GROUND  WATER  CONTOURS  (07-13-90) 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 
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REVISED  MONITOR  WELL  PLACEMENT 
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FIGURE  A-3 
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PFTS  HANGAR/WASHRACK  DISCHARGE  POINT 
PROPOSED  CONRRMATORY  SAMPLE  LOCATIONS 
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SAVANNAH,  GEORGIA 
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FIGURE  A-5 

SITE  N0.2 

PFTS  VEHICLE  MAINTENANCE 
WASHRACK  DISCHARGE  POINT 
PROPOSED  CONRRMATORY  SAMPLE  LOCATIONS 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH.  GEORGIA 
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FIGURE  A-9 
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MAINTENANCE  SPILL  AREA 

PROPOSED  CONRRMATORY  SAMPLE  LOCATIONS 

GEORGIA  AIR  NATIONAL  GUARD  BASE 

SAVANNAH.  GEORGIA 
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FIGURE  A-11 

SITE  N0.7 

165th  VEHICLE  MAINTENANCE  WASHRACK 
PROPOSED  CONRRMATORY  SAMPLE  LOCATIONS 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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FIGURE  A-13 

SITE  N0.8 

OLD  165th  AIRCRAFT  WASHRACK 
PROPOSED  CONRRMATORY  SAMPLE  LOCATIONS 
GEORGIA  AIR  NATIONAL  GUARD  BASE 
SAVANNAH,  GEORGIA 
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Piezometer  Construction  Details 


PIEZOMETER  CONSTRUCTION  DETAIL 

caenvProiea:  Georgia  Air  National  Guard 

Installation:  Savannah _ 

HAZWRAP  Contractor  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 


Drilling  Contractor  E.E.I. 


Elev.  31 .51 


Data  7/3y30 _ 

Site  No.  _1 _ 

Piezometer  No.  01  -PZ-01 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  7:45  am  Comp.  End:  9-00  3rn 

CONSTRUCTION  METHOD 

Ajgered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Auqers 


SURFACE  PAD 

Composition  &  Size  3’  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  10:55  am) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1 "  Diameter _ 

Total  Length  (TOC  toTOS)  0  ~  7.5' _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redi-Mix 
3  quarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 
Source  N.L.  Petroleum  Services  -  Hole  Plug 
Setup  /  Hydration  lime45  min  Vol.  Fluid  Added  2  Oal. 

Tremied  (Y® 

RLTER  PACK 

Type  Silic9  Ssnd _ 

Ami  Used  200  IbS _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 

Gr.  Size  Disi.  20/40  _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Sot  Size  &  Type  lOSIot  (0.010  inch)  Factory  Slot 
Interval  BGS  7.5'  -  12.5'  BGS _ 

SUMP  (Y  /© 

Interva  BGS  N/ A _  Length  N/A 

Bottom  Cap  ©r  N)  Threaded _ 

BACKFILL  PLUG  (Y  /0 

Material  N/A _ 

Setup  /  Hydrason  tme  N/A _ 

Tremied  |Y/© 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciient/projeci:  Georgia  Air  National  Guard 
Insudladon:  Savannah _ 


HAZWRAP  Contractor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contractor  E.E.I. _ 


Elev.  41 .82 
Heignt 


NATURAL 

MATERIAL 

BACKFILL 


Borehole  dia. 


Date  7/2/90 _ 

Site  No.  _1 _ 

Piezometer  No.  01-PZ-02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  _8^37_anT__  Comp.  End:  1 0.05  am 
CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 

SURFACE  PAD 

Composibon  &  Size  3'  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (Completed  7/4  5:00pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  0-8' _ 

GROUT 

Composibon  &  Proporbons  7  (80#  Bag)  Redi-Mix 
3  guarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2‘  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 
Source  N.L.  Petroleum  Services  -  Hole  Plug 

Setup  /  Hydration  time  15  min  Vol.  Fluid  Added  2  gal. 

Tremied  (Y® 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  250  IbS _ 

Tremied  (Y© 

Source  Mohe  Co  •  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _V^ _ 

Slot  Size  4  Type  lOSIot  (0.010  inch)  Factorv  Slot 
Interval  BGS  8-18'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  Q/  N)  Threaded _ 

BACKFILL  PLUG  (Y/© 

Material  N/A _ 


Setup  /  Hydrabon  bme  N/A 
Tremied  (Y/© 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciientfProiect;  Georgia  Air  National  Guard 


Installation:  Savannah 


HAZWRAP  Contractor:  CH2M  HILL 
Built  by:  R.  OlSOn _ 


Dniling  Contractor  E.E.I. 


Elev.  34.57 


Date  7/3/90 _ 

Site  No.  Jl _ _ 

Piezometer  No.  01-PZ-03 _ 

Project  No.  SEF27794.C0 _ 

Comp  Stan:  10.40  am  Comp.  End:  _1J_:20_anT_ 

CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 


SURFACE  PAD 

Composition  &  Size  3’  X  3'  X  6“  Concrete  Pad 
10*  Dia.  Well  Box  (completed  7/5  9:15) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  toTOS)  0-10' _ 

GROUT 

Composition  8  Proportions  7  (80#  Bag)  Redi-Mix 

3  guarts  water  per  bag _ 

TremieO  (Y0 

interval  Above  2'  BGS _ 

CENTRALIZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 
Source  N.L.  Petroleum  Services  -  Hole  Plug 
Setup  /  Hydration  timelS  ITlIn.  Vol.  Fluid  Added  2  gal. 

Tremied  (Y0 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  140  lbs _ 

Tremied  (Y® 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _V] _ 

Slot  Size  8  Type  lOSIot  (0.010  inch)  Factorv  Slot 
Interval  BGS  10-15’  BGS _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  (J^N)  Threaded _ 

BACKFILL  PLUG  (Y  /0 

Material  N/A _ 


Setup /Hydration  time  N/A 
Tremied  (Y  /© 


MMiam 


PIEZOMETER  CONSTRUCTION  DETAIL 

ClienVProject:  Georgia  Air  National  Guard 

Installalion:  Savannah _ 

HA2WRAP  Contractor  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 


Drilling  Contractor  E.E.I. 


Elev.  21.47' 

Height  n 


GS  HEIGHT  0.00 
DEPTH  BGS 


NATURAL 

MATERIAL 

BACKFILL 


Date  7/2/90 _ 

Site  No.  _1 _ 

Piezometer  No.  01-PZ-04 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  _3^1_0_2j5__  Comp.  End:  4.30  Dm 

CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 


SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  12:20  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  _8| _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redi-MiX 

3  guarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Pelletized  Bentonite  -  25  pounds 
Source  Polymer  Drilling  Services  -  Pel.  Plug 

Setup  /  Hydration  tme40  min  Vol.  Fluid  Added  none 
Tremied  (Y® 

FILTER  PACK 

Type  Silica  Sand  _  _ 

Amt  Used  1.5  bags  100  lbs _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  sType  10  Slot  (0.010  inch)  Factory  Slot 
Interval  BGS  8-13'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A  _  Length  N/A 

Bottom  Cap  Qf  N)  Threaded _ 

BACKFILL  PLUG  (Y  /0 

Material  N/A _ 


Setup  /  Hydration  time  N/A 
Tremied  (Y  /© 


PIEZOMETER  CONSTRUCTION  DETAIL 

caent/Project  Georgia  Air  National  Guard 
Installation:  Savannah 


Date:  6/30/90 


Site  No.  5 


HAZWRAP  Contractor:  CH2M  HILL 
Built  by:  R.  OlSOn _ 


Piezometer  No.  05-PZ-01 


ProjeaNo.  SEF27794.C0 


Drilling  Contractor  E.E.I. 


Comp  Start:  10.20  am  Comp.  End:  12130  Pm 


Elev.  12.90’ 


CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 

SURFACE  PAD 

Composition  8  Size  3’  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  7:38  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 
Diameter  1"  Diameter _ 

Total  Length  (TOC  toTOS)  10' _ 

GROUT 

Composition  8  Proportions  7  (80  #  baOS)  Redi-Mix 
3  Quarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Pelletized  Bentonite  -  25  pounds 
Source  Polvmer  Drilling  Services  -  Pel.  Plug 
Setup  /  Hydration  time  18  min.  Vol.  Fluid  Added  flOne 
Tremied  (Y© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  90  IbS. _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _V| _ 

Slot  Size  8  Type  10  Slot  (0.010  inch)  Factory  Slot 
Interval  BGS  10  -  15’  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  cao  Q/  N)  Threaded _ 


BACKFILL  PLUG  (Yr0 

Material  N/A _ 

Setup  /  Hydration  ome  N/A 
Tremied  (Y/© 


PIEZOMETER  CONSTRUCTION  DETAIL 

Client/Project:  Georgia  Air  National  Guard 
Installation;  Savannah _ 


HA2WRAP  Contractor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contractor  E.E.I. _ 


Elev.  14.43' 


Date:  6/30/90 _ 

Site  No.  _5 _ 

Piezometer  No.  05  -  PZ  -  02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  11 :05  am  Comp.  End:  1 :52  Pm 
CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete  Pad 
IQ- Dia.  Well  Box  (completed  7/5  8:15  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1 "  Diameter _ 

Total  Length  (TOC  to  TOS)  10* _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redi-Mix 

3  guarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 

Source  N.L.  Petroleum  Services,  Inc.  ■  Hole  Plug 

Setup/ Hydration  ime  20  min,  vq).  Fluid  Added  2  gal. 

Tremied  (Y© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1  bag  - 100  lbs. _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Disi.  20/40 _ _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _V^ _ 

Slot  Size  &  Type  10  Slot  (0.010  inch)  Factorv  Slot 
Interval  BGS  10-15'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  Threaded _ 

BACKFILL  PLUG  (Y/© 

Material  N/A _ 


Setup  /  Hydration  time  N/A 
Tremied  (Y  /© 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciient/ProjGct:  Georgia  Air  National  Guard 


Date  7/2/90 


insiaiiaDon:  Savannah _ 

HAZWRAP  Contractor:  CH2M  HILL 
Built  by;  R.  OlSOn _ 


Drilling  Contractor  E.E.I. 


Elev.  25.35 
Height 


□ 

1 

10.5’ 


TD:  15,51 


Li'  I 

Borehole  dia 


NATURAL 

MATERIAL 

BACKFILL 


Site  No.  _6 _ 

Piezometer  No.  06-PZ-01 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  1 :30  pm  Comp.  Er<i:  4:10  pm 
CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 


SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete  Pad 
1 0"  Dia.  Well  Box  (Completed  7/5  12:20  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  r  Diameter _ 

Total  Length  (TOC  toTOS)  5.5' _ 

GROUT 

Composition  &  Proportions  7  (80#  BaO)  Redi-Mix 

3  Quarts  water  per  bao _ 

Tremied  (Y© 

Interval  Above  2‘  BGS _ 

CENTRAUZERS  (Y© 

Depth  (s)  N/A _ _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 

Source  N.L.  Petroleum  Services,  Inc.  •  Hole  Plug 

Setup  /  Hydration  time  1  hr  Vol  Fluid  Added  2  gal. 

Tremied  (Y© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1.5  bags  (150  Ibsl _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Dameter  _ 

Slot  Size  s  Type  lOSIot  (O.OlOinch)  Factorv  Slot 
Interval  BGS  5.5  -  10.5'  BGS _ 

SUMP  (Y/© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©  N)  Threaded _ 

BACKFILL  PLUG  (Y/© 

Material  N/A _ 


Setup  r  Hydration  time  N/A 
Tremied  (Y  r© 


PIEZOMETER  CONSTRUCTION  DETAIL 

Client/Project:  Georgia  Air  National  Guard 
Installation  Savannah _ 


HA2WRAP  Contractor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contractor  E.E.I. _ 


Elev.  27 .81 
Height 


GS  HEIGHT  0.00 
DEPTH  BGS 


Elev.  27.45 
Depth  BGS  0.36' 


3.5' 


6’ 


9.5' 


14.5' 


TD:15.5 


T 


9.5'  5' 


i 


Borehole  dia. 


Date  7/2/90 _ 

Site  No.  _6 _ 

Piezometer  No.  06-PZ-02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  2.00  pm  Comp.  End:  4.20  Pm 
CONSTRUCTION  METHOD 

Augered !  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  11 :30  am) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TCX;  to  TOS)  9.5' _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redi-Mix 
3  guarts  water  per  bag _ 

Tremied  (Y@ 

Interval  Abov  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Pelletized  Bentonite  -  25  pounds 
Source  Polvmer  Drilling  Services  -  Pel.  Plug 

Setup  /  Hydration  time  1 .20  hr  Vol.  Fluid  Added  none 
Tremied  (Y® 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1 20  IbS _ 

Tremied  (Y® 

Source  Morle  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1" _ 

Slot  Size  &  Type  10  Slot  (0.010  inch)  Factory  Slot 
Interval  BGS  9.5  -  14.5'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  Threaded _ 

BACKFILL  PLUG  (Y/© 

Material  N/A _ 


Setup  /  Hydration  time  N/A 
Tremied  (Y/© 


ICHMHiL 


PIEZOMETER  CONSTRUCTION  DETAIL 

cueni/project:  Geofoia  Air  National  Guard 


Installation:  Savannah _ 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Dniling  Contractor  E.E.I. _ 


Elev.  23.84' 
Height  n 


Date  7I2J90 _ 


Site  No.  _7 _ 

Piezometer  No.  07-PZ-01 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  11 :04  am  Comp.End:  12:02  PfTl 
CONSTRUCTION  METHOD 

Augered  /  Driven  Augarsd _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 


GS  HEIGHT  0.00 
DEPTH  BGS 


Elev.  23.64' 
Depm  BGS  0.2' 


SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6*  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  1 :10  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  JT _ 


NATURAL 

MATERIAL 

BACKFILL 


Composition  S  Proporbons  7  (80#  Bag)  Redi-Mix 

3  Quarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2’  BGS _ 

CENTRALIZERS  (Y0 

Depth  (s)  N/A _ 


Type  Pelletized  Bentonite  -  25  pounds 
Source  Polymer  Drilling  Services  -  Pel.  Plug 
Setup/ Hydration  iime20  min.  Vol.  Fluid  Addeo  none 
Tremied  (Y© 


10.5'  1 1  5^ 


FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  80  IbS. _ 

Tremied  (Y® 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 


I  S'  I 

Borehole  dia 


Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  a  Type  lOSIot  (0.010  ifich)  Factorv  Slot 
Interval  BGS  7-12'  BGS _ 


SUMP  (Y  /© 

Interval  BGS  N/A _ 

Bonom  Cap  Q-N)  Threaded 

BACKFILL  PLUG  (Y  /0 

Material  N/A _ 

Setup  /  Hydration  time  N/A _ 

Tremied  (Y/© 


Length  N./A 


PIEZOMETER  CONSTRUCTION  DETAIL 

Oieni/Proiect:  Georgia  Air  National  Guard 
insiaiiaDon:  Savannah _ 


HAZWRAP  Contractor  CH2M  HILL 
Built  by:  R.  OlSOn _ 


Driling  Contractor  E.E.I. 


Comp  Start  7 :48  am  Comp.  End: 


Eiev.  21.17 


Date:  7/2/90 _ 

Site  No.  _9 _ 

Piezometer  No.  09-PZ-01 _ 

Project  No.  SEF27794.C0 _ 

9:56  am 

CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Eguipment  Used  Mobil  Drill  B~57  /  Augers 
SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  6:20  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  8.5* _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redl-Mlx 
3  guarts  water  per  bag _ 

Tremied  (Y@ 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 

Source  N.L.  Petroleum  Services,  Inc.  -  Hole  Plug 

Setup !  Hydration  time  30  min,  vol  Fluid  Added  2  gal . 

Tremied  (Y© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1  bag  •  100  lbs. _ 

Tremied  (Y© 

Source  Mohe  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  &  Type  10  Slot  (0.010  inch)  Factorv  Slot 
Interval  BGS  8.5  -  13.5’  BGS _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©TN)  Threaded _ 

BACKFILL  PLUG  (Y  /© 

Material  N/A _ 


Setup  /  Hydration  time  N/A 
Tremied  (Y  /© 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciienwPrpjecc  Georgia  Air  National  Guard 
Installation;  Savannah _ _ 


HAZWRAP  Contractor:  CH2M  HILL 

Built  by;  R.  OlSOn _ 

Drilling  Contractor  E.E.I. _ 


Elev.  21 .6* 


NATURAL 

MATERIAL 

BACKFILL 


Date  7/2/90 _ 

Site  No.  _9 _ 

Piezometer  No  09-PZ-02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start  8!25  am  Comp.  End:  1 0.08  am 
CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Auqers 

SURFACE  PAD 

Composition  &  Size  3*  X  3'  X  6"  Concrete  Pad 
10*  Dia.  Well  Box  (completed  7/5  4:35  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  10' _ 

GROUT 

Composi’jon  &  Proportions  7  (80#  Bag)  Redi-Mix 

3  quarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  •  50  pounds 

Source  N.L.  Petroleum  Services,  Inc.  -  Hole  Plug 

Setup Hydration  time  25  min,  vol.  Fluid  Added  2  Oal. 

Tremied  (Y© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1  bag  - 100  lbs. _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 

Gr,  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1 " _ 

Slot  Sizes  Type  10  Slot  (0.010  inch)  Factory  Slot 
Interval  BGS  1 0  -  15'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©^N)  Threaded _ 

BACKFILL  PLUG  (Y/© 

Material  N.' A _ 

Setup  /  Hydration  time  N/A _ 

Tremied  (Y/© 


PIEZOMETER  CONSTRUCTION  DETAIL 

Client/Project:  Georgia  Air  National  Guard 
InstailaOon:  Savannah _ 


HA2WRAP  Contractor:  CH2I\/I  HILL 

Built  By:  R.  OlSOn _ 

Drill ng  Contractor  E.E.I. _ 


Eiev.  21.42' 


Date  7/2/90 _ 

Site  No.  _9 _ 

Piezometer  No.  09-PZ-03 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  8.55  am  Comp.  End:  .d^4G_an^ 

CONSTRUCTION  METHOD 

Augered  r  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  AUOerS 


SURFACE  PAD 

Composition  &  Size  3‘  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/5  5:46  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 
Diameter  1 "  Diameter _ 

Total  Length  (TOC  to  TOS)  1 0' _ 

GROUT 

Composition  &  ProporDons  7  (80#  Bag)  Redi-Mix 
3  guarts  twater  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Pelletized  Bentonite  -  25  pounds 
Source  Polymer  Drilling  Services  -  Pel.  Plug 
Setup  /  Hydration  time30  min.  Vol.  Fluid  Added  none 
Tremied  (Y® 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  80  IbS. _ 

Tremied  (Y© 

Source  Mode  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  &  Type  10  Slot  (0.010  inch)  Factory  Slot 
Interval  BGS  10-15'  BGS _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  Q/  N)  Threaded _ 

BACKFILL  PLUG  (Y/0 

Material  N/A _ 

Setup  /  Hydration  time  N/A _ 

Tremied  (Y  /® 


PIEZOMETER  CONSTRUCTION  DETAIL 

Client/Project:  Georgia  Air  National  Guard 
instaiiaton:  Savannah _ 


HAZWRAP  Contraaor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Dnlljng  Contractor  E.E.I. _ 


Elev.  45.34 


NATURAL 

MATERIAL 

BACKFILL 


Date  7/3/90  and  7/4/90 _ 

Site  No.  10 _ 

Piezometer  No.  IQ-PZ-OI _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  4l45  pm  Comp.  End:  1 1 120  Pm 

CONSTRUCTION  METHOD 

Augered !  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Augers 


SURFACE  PAD 

Composition  &  Size  3'  X  3*  X  6  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/4  4:10  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  0  ~  13' _ 

GROUT 

Composi'jon  &  Proportions  7  (80#  Bag)  Redi-MiX 
3  guarts  water  per  bag _ 

Tremied  (Y© 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  75  pounds 
Source  N.L.  Petroleum  Services  -  Hole  Plug 

Setup !  HydraDon  'jme70  min  Vol.  Fluid  Addec  2  qsl. 

Tremied  (Y© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  1 50  IbS _ 

Tremied  (Y© 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr  Size  Disi  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  8  Type  10  Slot  (0.010  inch)  Factorv  Slot 
Interval  BGS  13-18'  BGS _ 

SUMP  (Y  r© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  Qf  N)  Threaded _ 

BACKFILL  PLUG  (Y /© 

Material  N/A _ _ _ 


Setup/ Hydration  time  N/A 
Tremied  (Y  /© 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciienvProiect:  Georgia  Air  National  Guard 
Insiallatlon.  Savannah _ 


HAZWRAP  Coniraclor.  CH2M  HILL 

Bui  I  by:  R.  OlSOn _ 

Drill  rg  Contractor  E.E.I. _ 


Eleu.  43.93' 


NATURAL 

MATERIAL 

BACKFILL 


Date  7/3/90  and  7/4/90 _ 

Site  No  _10 _ 

Piezometer  No.  1 0-PZ-02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  5.50  pm  Comp.  End:  1 1  !2Q  am 

CONSTRUCTION  METHOD 

Augered !  Driven  Augered _ 

Equipment  Used  Mobil  Phil  B-57  /  Augers 


SURFACE  PAD 

Composition  &  Size  3‘  X  3'  X  6"  Concrete  Pad 
10"  Dia.  Well  Box  (completed  7/4  4:45  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  to  TOS)  0  ~  1 2' _ 

GROUT 

Composition  &  Proportions  7  (80#  Bag)  Redi-Mix 

3  guarts  water  per  bag _ 

Tremied  (Y0 

Interval  Above  2'  BGS _ 

CENTRALIZERS  |Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 
Source  N.L.  Petroleum  Services  -  Hole  Plug 

Setup  /  Hydration  tirneSS  min  Vot.  Fluid  Added  2  Q3l. 

Tremied  (Y© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  150  IbS _ 

Tremied  (Y© 

Source  Morie  Co  •  Industrial  Sand  -  Ga.  Silica  Division 
Gr  Size  Disi  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _1 _ 

Slot  Size  &  Type  lOSIot  (0.010  inch)  Factory  Slot 
Interval  BGS  13-18'  BGS _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  (T^N)  Threaded _ 

BACKFILL  PLUG  (Y /0 

Material  N/A _ 


Setup  /  Hydration  time  N/ A 
Tremied  (Y 


PIEZOMETER  CONSTRUCTION  DETAIL 

ciientfProject:  Georgia  Air  National  Guard 
Installation;  Savannah _ 


Date  7/4/90 


Site  No.  10 


HAZWRAP  Contractor:  CH2M  HILL 
Built  by:  R.  OlSOn _ 


Piezometer  No.  1 0-PZ-03 


Project  No.  SEF27794.C0 


Drlling  Contractor  E.E.I. 


Comp  Start  9:48  pm  Comp.  End:  11:30  am 


Elev.  44.65' 


NATURAL 

MATERIAL 

BACKFILL 


CONSTRUCTION  METHOD 

Augered  /  Driven  Augered _ 

Equipment  Used  Mobil  Drill  B-57  /  Auqers 
SURFACE  PAD 

Composition  &  Size  12"  Diameter  -  Flush  mouni  in  taxiway 
10"  Dia.  Well  Box  (completed  7/4  4:30  pm) 

RISER  PIPE 

Type  PVC  Threaded  Schedule  -  40 

Diameter  1"  Diameter _ 

Total  Length  (TOC  toTOS)  0-14' _ 

GROUT 

Composition  &  Proportions  1  (80#  BaO)  Redi-Mix 

3  quarts  water  per  bag _ 

Tremied  (Y® 

Interval  Above  2'  BGS _ 

CENTRALIZERS  (Y® 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite  -  50  pounds 
Source  N.L.  Petroleum  Services  •  Hole  Plug 
Setup  /  Hydration  time20  min.  Vol.  Fluid  Added  2  qal. 

Tremied  (Y® 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  150  IbS _ 

Tremied  (Y® 

Source  Morie  Co  -  Industrial  Sand  -  Ga.  Silica  Division 
Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Threaded  Schedule  -  40 

Diameter  _ 

Slot  Size  a  Type  10  Slot  (0.010  inch)  Factory  Slot 

Interval  BGS  14'  -  19'  BGS _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ®N)  Threaded _ 


BACKFILL  PLUG  (Y  /0 

Material  N/A _ 

Setup  /  Hydration  time  N/A 
Tremied  (Y  0 


Monitor  Wells 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciienwProject:  MMES  /  Savannah 


Date:  8/29/90 
Site  No.  No.  1 


Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 


Well  No.  01-MW-01 


PrqectNo.  SEF27794.C0 


Comp  Start:  4:25  Pm 


Drilling  Contractor:  E.E.I.  /Tumer 


Comp.  End:  5:30  pm 


PROTECTIVE  CSG 

Material/Type  Steel  Flush  Mount  (Installed  8/30/90) 

Diameter  1 0“ _  Water  Tight  Seal  ©N) 

Depth  BGS  5.5" _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _3| _ 

GROUT 

Composition  &  Proportions  8  (80#)  bags  Quickrete 

With  0.75  gallons  of  water  per  bag 

Tremied  (V© 

Interval  0  -  T _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup /Hydration  Time  24_hrS  Vol.  Fluid  Added  5  Oal. 

Tremied  (Y  /© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  8.5  -  1 00  DOUncI  baOS _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  Factory  Slot _ 

Diameter  2  inch  diameter _ 

Slot  Size  8  Type  NO.  10  (0.010  inch)  FaCtOIV  SlOt 

Interval  BGS  3'  -  13' _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciienvproject:  MMES  /  Savannah 


Installation:  Georgia  Air  National  Guard 


Date:  8/29/90 
Site  No.  No.  1 


Well  No.  01-MW-02 


Drilling  Contractor:  E.E.I.  /Tumer 


Lid  Elev.  23.87 
GS  Height  n  nn 
DEPTH  BGS 


Elev.  23.54' 
Depth  BGS  4" 


I  10"  I 

Borehole  dia. 


Comp.  End:  12:17  pm _ 

PROTECTIVE  CSG 

Materiai/Type  Steel  Flush  Mount  /Installed  8/30/90) 

Diameter  1 0" _  Water  Tight  Seal  ©N) 

Depth  BGS  5.5" _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _5| _ 

GROUT 

Composition  &  Proportions  8  (80#)  baOS  Quickrete 

with  0.75  gallons  of  water  per  bag 

Tremied  (V© 

Interval  0-2* _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services,  Inc.  -  Hole  Plug 

Setup  /Hydration  Time  daVS  Vol.  Fluid  Added  8  oal. 

Tremied  (Y  /0 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  8.5-1 00  pound  baas _ 

Tremied  (Y© 

Source  Foster  Dixiana 


Diameter  2  inch  diameter 


Slot  Size  8  Type  No.  10  (0.010  ifich)  FactOfV  Slot 

Interval  BGS  5'  -  15' _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  0/N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup  /Hydration  Time  N/A _ 

Tremied  (Y  /0 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Date;  8/31/90 


Client/Prpject:  MMES  /  Savannah 


Site  No.  No.  2 


Installation:  Georgia  Air  National  Guard _ weii  no.  02-MW-01 

HAZWRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 

Built  by:  R.  OlSOn _ Comp  Start  8:48  am _ 


Drilling  Contractor:  E.E.I.  /Turner 


Lid  Elev.  17.28 


_  Comp.  End:  9:45  am _ 

PROTECTIVE  CSG 

Materiai/Type  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10** _  Water  Tight  Seal  QN) 

Depth  BGS  _  Weep  hole  0N) 

SURFACE  PAD 

Composition  i  Size  3*  X  3'  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _3| _ 

GROUT 

Composition  8  Proportions  8  180#)  baOS  Qulckrete 
vi/ith  0.75  gallons  ot  water  per  bag 

Tremied  (Y0 

Interval  0-1' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Sen/ices.  Inc.  -  Hole  Plug 
Setup /Hydration  Time  11  daVSVol.  Fluid  Added  ~  1 0  Oal . 
Tremied  (Y  /© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6.5  -  lOOpound  bans _ 

;•  Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  DisL  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  jpch  diameter _ 

Slot  Size  a  Type  No.10  (0.010  inch)  Factory  Slot 

Interval  BGS  3  -  13  ' _ 

SUMP  (Yl© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y/© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 

Date:  9/9/90 


gienvProiect  MMES  /  Savannah _ si»No.  No.  5 _ 

Installation:  Georgia  Air  National  Guard _ weii  No.  05-MW-01 

HAZWRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 

Built  by:  R.  OlSOn _ Comp  Start  4:46  Pm _ 

Drilling  Contractor:  E.E.I./Tumer _  Comp.  End:  5.'45  pfTI _ 


Lid  Elev.  14.32* 


PROTECTIVE  CSG 

MateriaiT^ype  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10" _  Water  Tight  Seal  ©N) 

Depth  BGS  ^ _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  3’ X  3’ X  6*  Concrete 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _5] _ 

GROUT 

Composition  &  Proportions  7  (80#)  baOS  QuiCkrete 
with  0,75  gallons  of  water  per  bao _ 

Tremied  (V® 

Interval  0-1* _ 

CENTRAUZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup  /Hydration  Time  48  hrs  Vol.  Fluid  Added  20  gal. 

Tremied  (Y/© 

HLTER  PACK 

Type  Silica  Sand _ 

Amtused  5.5 -100  pound  bags _ 

Tremied  (Y® 

Source  Foster  Dixiana _ 

Gr.  Size  DisL  20/40 _ 

SCREEN 

Typo  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  A  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  5*  -  15  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


Borehole  dia. 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciienvPfoject  MMES  /  Savannah 
Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Tumer _ 


Lid  Etev  12.05' 


Date:  9/9/90 

Site  No.  No.  5 _ 

Well  No.  05-MW-02 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  11 :26  Pm _  ► 

Comp.  End:  12:00  pm _ 

PROTECTIVE  CSC 

Material/Type  Steel  Flush  Mount  (Installed  9/1 1  /90) 

Diameter  10" _  Water  Tight  Seal  0N) 

Depth  BGS  _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete 
RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _3] _ 

GROUT 

Composition  &  Proportiorts  8  (80#)  baOS  QuiCkrete 
with  0.75  gallons  water  per  baa _ 

Tremied  (V® 

Interval  0-1' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  •  Hole  Plug 
Setup  /Hydration  Time  48  hrs  Vol.  Fluid  Added  1 0  Oal. 

Tremied  (Y  /0 

FILTER  PACK 

Type  Silica  Sand _ 

Amtused  5.5-l00pound  baas _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  a  Type  No.  10  (0.010  inch)  Factory  Slot 

Interval  BGS  3’  -  13  ’ _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Client/Project:  MMES  /  SavSHfiah 


Installation;  Georoia  Air  National  Guard 


HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OISOH _ 


Drilling  Contractor:  E.E.I.  /TumGr _ 


Date;  9/9/90 

Site  No.  No.  5 _ 


Well  No.  05-MW-03 


Project  No.  SEF27794.C0 
Comp  Stan:  2:31  pm 


Comp.  End:  3:28  piTI _ 


Lid  Elev.  12.65' 
GS  Height  rtnn 
DEPTH  BGS 


Elev.  12.43' 
Depth  BGS  2" 


U- 

Borehole  dia. 


PROTECTIVE  CSG 

Material/Type  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10" _  Water  Tight  Seal  ©N) 

Depth  BGS  ^ _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6"  Concrete 
RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _3] _ 

GROUT 

Composition  &  Proportions  7  (80#)  baOS  Qulckrete 
with  0.75  gallons  of  water  per  bag 

Tremied  (V© 

Interval  0-1' _ 

CENTRAUZERS  (Y© 

Depth  (s>  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup  rHydration  Time  48  hrS  Vol.  Fluid  Added  10  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6-l00pound  baas _ 

Tremied  (Y© 

Source  Foster  Dixiana 


Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 
Diameter  2  inch  diameter 


Slot  Size  &  Type  No.  10  (0.010  jnch)  Factoiv  Slot 

Interval  BGS  3'  -  13  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciienvProjecc  MMES  /  Savannsh _ 

insiaiiaiion:  Georgia  Air  National  Guard 
HAZWRAP  Contractor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Tumer _ 

Lid  Ptev  15.53' 


Date:  9/10/90 

Site  No.  NC.  5 _ 

Well  No.  05-MW-04 _ 

PrqectNo.  SEF27794.C0 _ 

Comp  Start:  9 ’.22  am _ 

Comp.  End:  10i35  am _ 

PROTECTIVE  CSG 

MateriaiA-ype  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10“ _  Water  Tight  Seal  ©N) 

Depth  BGS  _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3' X  3' X  6"  Concrete 
RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2”  Diameter _ 

Total  Length  (TOC  to  TOS)  _ 

GROUT 

Composition  &  Proportions  9  (80#)  baOS  Quickrete 
with  0.75  gallons  of  water  per  baa _ 

Tremied  (Y® 

Interval  0  -  1.5' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup /Hydration  Time  24  hrs  Vol.  Fluid  Added  20  gal. 

Tremied  (Y  /© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6-l00pound  baas _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  a  Type  No.  10  (0.010  inch)  Factory  Slot 

Interval  BGS  5'  -  15  ' _ 

SUMP  (Y  /© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©/N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


Borehole  dia. 


8 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


otenvPit^  MMES  /  Savannah _ 

Installation:  Geofola  Air  National  Guard 
HAZWRAP  Contractor;  CH2M  HILL 

Built  by;  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /  Tumef _ 


N/A 


Date;  8/31/90 

Site  No.  No.  6 _ 

VM  No.  06-MW-01 _ 

Project  No. _ 

Comp  Start  1:20  Dm _ 

Comp.  End:  2:00  pm _ 

PROTECTIVE  CSC 

Material/Type  N/A _ 

Diameter  N/A _ 

Depth  BGS  N/A _  Weep  hole  (Y® 

GUARD  POSTS  (Y  G 

No.  N/A _  Type  N/A _ 

SURMCE  PAD 

Composition  A  Size  3*  X  3'  X  6*  COHCreta _ 

RISER  PIPE 

Typo  Schedule  -  40  Coupled  PVC  Casino 
Diameter  2*  Diameter _ 

Total  Length  (TOC  to  TOS)  _5] _ 

GROUT 

Composition  &  Proportioris  0  (80#)  bags  CXiiCkrete 

with  0.75  gallons  of  water  per  bag _ 

Tremisd  (Y® 

Interval  0-1' _ 

CENTRALIZERS  (Y® 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup /Hydration  Time  hOUrS  Vol.  Fluid  Added  8  Oal. 
Tremied  (Y/® 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  200  DOUndS _ 

Tremied  (Y® 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40  Gradation _ 

SCREEN 

Type  Factory  Slot _ 

Diameter  2  inch  diameter _ 

Slot  Size  A  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  1.5*  -  3.5' _ 

SUMP  (Y® 

Interval  BGS  N/A _  Length  N/A 

BonomCap  0/N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y/® 


I 

I 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Cl ientf Project:  MMES  /  S3V3nn3h 


Date:  8/30/90 
Site  No.  No.  7 


Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OISOH _ 


Well  No.  07-MW-01 


Project  No.  SEF27794.C0 


Comp  Start:  9:20  am 


Drilling  Contractor:  E.E.I.  /Tumer 


Comp.  End:  10^15  am 


Lid  Elev.  23.97 


PROTECTIVE  CSG 

Materiai/Type  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10" _  Water  Tight  Seal  0N) 

Depth  BGS  5^ _  Weep  hole  ©N) 

SURFACE  PAD 

compositon  &  Size  3‘  X  3'  X  6’  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  0  *2.5' _ 

GROUT 

Composition  &  Proportions  8  (80#)  bagS  QuiCkrete 
with  0.75  gallons  of  water  per  bao 

Tremied  (V© 

Interval  0-1* _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup  /Hydration  Time  1 2  daVSVol.  Fluid  Added  5  Oal. 

Tremied  (Y  /0 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5  -  100  pound  bags _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

sioi  Size  &  Type  No.  10  (0.010  inch)  Factory  Slot 

Interval  BGS  2.5'  -  1 2.5  ' _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©/N)  N/A _ 

BACKRLL  PLUG 

Material  N/A _ 

Steup  /Hydration  Time  N/A _ 

Tremied  (Y  /0 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 

Date:  9/10/90 


Client1>roiect  MMES  /  Savannah _ site  No.  No.  8 _ 

Installation:  Georgia  Air  National  Guard _ waii  no.  08-MW-01 

HA2WRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 

Built  by:  R.  OlSOn _  Comp  Start  6r20  PITI _ 

Drilling  Contractor:  E.E.I.  /Tumer _  Comp.  End:  7l10  piTI _ 


Lid  Elev.  33 


PROTECTIVE  CSG 

Material/Type  Steel  Flush  Mount  (Installed  9/12/90) 

Diameter  lO* _  Water  Tight  Seal  QN) 

Depth  BOS  _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  s  Size  3' X  3’ X  6*  Concrete 
RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2“  Diameter _ 

Total  Length  (TOC  Id  TOS)  _3| _ 

GROUT 

Composition  S  Proportions  8  (80#)  baOS  QuiCkrete 
with  0.75  gallons  of  water  per  baa 

Tremied  OQ 

Interval  0-1* _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup  /Hydration  Tstie  36  hrS  Vol.  Fluid  Added  1 0  Oal. 

Tremied  {Y/0 
RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6.5-100pound  baas _ 

Tremied  (Y0 

Source  Foster  Dixiana _ 

Gr.  Size  Dist  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  liTch  diameter _ 

Slot  Size  &  Type  No.  10  (0.010  inch)  Factorv  Slot 

IrtterMl  BGS  3  ~  13 _ 

SOUP  (Yi0 

Interval  BGS  N/A _ Length  N/A 

Bonom  Cap  0H)  N/A _ 

BACKHLL  PLUG 

Material  N/A _ 

SiBup /Hydration  Time  N/A _ 

Tremied  (Y  /Q 


Borehole  dia. 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciientfPrqect:  MMES  /  Savannah _ 

Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Tumer _ 


Date:  9/8/90 

Site  No.  No.  8 _ 

Well  No.  08-MW-02 
Project  No.  SEF27794.C0 
Comp  Starr  fi:22  pm 
Comp.  End:  8:10  pm _ 


Lid  E lev. 43. 09' 


PROTECTIVE  CSG 

Materiai/Type  Steel  Flush  Mount  (Installled  9/9/90) 

Diameter  1 0" _  Water  Tight  Seal  QN) 

Depth  BGS  6.5" _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  In  Apron  -  No  Pad _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _7| _ 

GROUT 

Composition  &  Proportions  1  (80#)  baOS  Quickrete 
with  0.75  gallons  of  water  per  bao 
Tremied  (V0 

Interval  0-3' _ 

CENTRAUZERS 

Depth  (s)  N/A  _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup  /Hydration  Time  14  hrs  Vol.  Fluid  Added  1 0  Oal . 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  3.5-100pound  baos _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  ft  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  7*  -  17  ' _ 

SUMP  (Y/Q 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciienvProjecr.  MMES  /  Savannah _ 

Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Turner _ 

Lid  Etev.  33.55 


Date;  9/8/90 

Site  No.  No.  8 _ 

Well  No.  08-MW-03 _ 

Project  No.  SEF27794.C0 _ 

Comp  Stan:  9:05  am _ 

Comp.  End:  10:00  am _ 

PROTECTIVE  CSC 

MateriaiA^ype  Steel  Flush  Mount  (Installed  9/12/90) 

Diameter  10” _  Wdter  Tight  Seal  QN) 

Depth  BGS  _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6*  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2”  Diameter _ 

Total  Length  (TOC  to  TOS)  _3^ _ 

GROUT 

Composition  &  Proportions  9  180#)  baOS  Quickrete 
with  0.75  gallons  of  water  per  baa 

Tremied  (Y^ 

Interval  0-1* _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup  /Hydration  Time  4  davS  Vol.  Fluid  Added  20  gal. 

Tremied  (Y 
FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  7-100  pound  bags _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  &  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  3*  -  13  ' _ 

SUMP  (Y© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  Q/ti)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup  /Hydration  Time  N/A _ 

Tremied  (Y/© 


Borehole  dia. 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


oiengproiecc  MMES  /  Savannah 
mstaitation.  Georgia  Air  National  Guard 
HAZWRAP  ConiraclOf:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contraclof:  E.E.I.  /Tumer _ 


LidEbv.  31.18' 


Date:  9/8/90 

Site  No.  No.  8 _ 

Well  No.  08-MW-04 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start  11:42  am _ 

Comp.  End:  1 :30  pm _ 

PROTECTIVE  CSG 

Materiatrtype  Steel  Flush  Mount  (Installed  9/1 2/90) 

Diametef  10* _  Vltater  Tight  Seal  ON) 

Depth  BGS  .4|| _  Weep  hole  0N) 

SURFACE  MO 

ComooeitienaSae  3*  X  3’ X  6' COOCTete 
RISER  PIPE 

Typo  PVC  Theaded  Schedule  -  40 
Diameter  2"  Dlanieter _ 

Total  Length  (TOC  to  TOS)  3.5' _ 

GROUT 

Composition  &  Proportions  8  (80#)  baOS  QuiCkrete 

with  0.75  gallons  of  water  per  bao 

Tremied  (VQ 

interval  0-1' _ 

CENTRAU2ERS  (Y0 

Depth  (8)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  •  Hole  Plug 

Setup /Hydration  Time 4_day^  Vol.  Fluid  Added  20  Oal. 

Tremied  (Y/Q 
RLTER  PACK 

Type  Silica  Sand _ 

Amtuaed  6  - 100  pound  baos _ 

Tremied  (Y0 

Source  Foster  Dixlana _ 

Gr.  Sice  Diet  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Divneier  2  inch  diameter _ 

Slot  Size  A  Type  No.  10  (0.010  inch)  Factory  Slot 
IntervNBGS  3.5'  -  13.5  ' _ 

SUHP  (Y/0 

kitsrvN  BGS  N/A _  Length  N/A 

BooomCap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup  /Hydratkm  Time  N/A _ 

Tremied  (Y^ 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciientfProject  MMES  /  Savannah _ 

Installation:  Georola  Air  National  Guard 

HA2WRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Tumaf _ 

Lid  Elev.  21 .20 


Date:  9/4/90 

Site  No.  No.  9 _ 

Well  No,  09-MW-01 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start:  5:00  Pm _ 

Comp.  End:  5:40  pm _ 

PROTECTIVE  CSG 

Material/Type  Steel  Flush  Mount  (Installed  9/1 2/90) 

Diameter  10“ _  Water  Tight  Seal  ©N) 

Depth  BGS  _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  3*  X  3'  X  6*  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2“  Diameter _ 

Total  Length  (TOC  to  TOS)  0  ~  3' _ 

GROUT 

Composition  &  Proportions  9  (80#)  baOS  QuICkfete 
with  0.75  gallons  of  water  per  bao 
Tremied  (V® 

Interval  0-1' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup  /Hydration  Time  8  baOS  Vol.  Fluid  Added  10  Qal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  7-  lOOpound  baos _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Disl.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  Inch  diameter _ 

Slot  Size  a  Type  No.  1 0  (0.010  inch)  Factory  Slot 

Interval  BGS  3'  -  13  ' _ 

SUMP  (Y© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


Borehole  dia. 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciieni/Project:  MM  ES  /  Savannah _ 

Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor;  CH2M  HILL _ 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Tumer _ 


Date:  9/5/90 

Site  No.  No.  9 _ 

Wen  No.  09-MW-02 
Project  No.  SEF27794.C0 
Comp  Start  3:35  pm 
Comp.  End:  4:18  pm _ 


Lid  Elev.  20.78 

GS  Herght—OUQ _ _  , 

DEPTH  BGS  Yfi  •  A 


Elev.  20.42* 
Depth  BGS  4]! 


1* 


2’ 


3* 


13* 


iD 


I  N/A 


TD: 


E 


i 


□ 

□ 

n 

5.22* 


-j  nFn  1^ 

Borehole  dia.  I 


PROTECTIVE  CSG 

Materiain’ype  Steel  Flush  Mount  (Installed  9/12/20) 

Diameter  10* _  Water  Tight  Seal  0N) 

Depth  BGS  .5|| _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3*  X  6*  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _3| _ 

GROUT 

Composition  A  Proportions  8  180#)  baOS  Quickrete 

With  0.75  gallons  of  water  per  baa _ 

Tremied  (YQ 

Interval  N/A _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup  /Hydration  Time  7  daVS  Vol.  Fluid  Added  1 0  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5.5-100POund  baas _ 

Tremied  (Y® 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  &  Type  No.  10  Slot  (0.010  inch)  Factory  Slot 

Interval  BGS  3*  ~  13  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  0^)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y/® 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Date:  9/5/90 


ciient/Prqect  MMES  /  Savannah _ 

Installation:  Georgia  Air  National  Guard 

HA2WRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OISOP _ 

Drilling  Contractor:  E.E.I.  /Turner _ 

LkJ  Elev.  21 .46 


Site  No.  No.  9 _ 

Well  No.  09-MW-03 _ 

Project  No.  SEF27794.C0 _ 

Comp  Stan:  9:51  am _ 

Comp.  End:  10:35  am _ 

PROTECTIVE  CSC 

Materiai/Type  Steel  Flush  Moupt  (Installed  9/12/90) 

Diameter  10" _  Vfeter  Tight  Seal  ©N) 

Depth  BGS  .6|| _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3'  X  6’  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _4| _ 

GROUT 

Composition  &  Proportions  9  (80#)  bags  QuiCkrete 
with  0.75  gallons  o1  water  per  baa 

Tremied  (V® 

Interval  N/A _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services,  Inc.  •  Hole  Plug 
Setup  /Hydration Trme  7  davS  Vol.  Fluid/  ;'5d  10_gal. 

Tremied  (Y  /© 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5.5  - 1 00  pound  baos _ 

Tremied  (Y® 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  s  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  4'  -  14  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  0N)  N/A _ 

BACKRLL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /0 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Date:  9/4/90 


ciientfProiect:  MMES  /  Savannah _ Site  no.  No.  9 _ 

Installation:  Georgia  Air  National  Guard _ weii  no.  09-MW-04 

HAZWRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 

Built  by:  R.  OlSOn _ Comp  Start:  2:15  Pm _ 

Drilling  Contractor:  E.E.t.  /Turner _  Comp.  End:  3:00  pm _ 


Lid  Elev.  21 .60 


PROTECTIVE  CSC 

Materiai/rype  Steel  Flush  Mount  (Installed  9/12/90) 

Diameter  10” _  Water  Tight  Seal  ©N) 

Depth  BSS  .511 _  Weep  hole  0N) 

SURFACE  PAD 

Composition  &  Size  3'  X  3*  X  6’  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 
Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  4.5' _ 

GROUT 

Composition  &  Proportions  8  (80#1  baOS  Quickrete 
vtfith  0.75  gallons  ot  water  per  bag 

Tremied  (V© 

Interval  0-1.5' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  •  Hole  Plug 

Setup /Hydration  Time  8  daVS  Vol.  Fluid  Added  10  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5-100  Dound  baos _ 

Tremied  {Y0 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  s Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  4.5'  -  14.5  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  (jyN)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 

Dale;  9/5/90 


ciienrt»roiecc  MMES  /  Savannah _ site  no.  No.  9 _ 

Installation:  Georgia  Air  National  Guard _ weii  no.  09-MW-05  /  Background 

HAZWRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 _ 

Built  by:  R.  OlSOn _  Comp  Start;  12:15  Pm _ 

Drilling  Contractor:  E.E.I.  /Tumer _  Comp.  End;  1  -06  piTl 


Lid  Elev.  22.06 


PROTECTIVE  CSG 

MateriaiA^ype  Steel  Flush  Mount  (Installed  9/12/90) 

Diameter  10” _  Water  Tight  Seal  ©N) 

Depth  BGS  .5|| _  Weep  hole  ©N) 

SURFACE  PAD 

Composition  &  Size  3’  X  3’  X  6'  Concrete 
RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  PiarTieter _ 

Total  Length  (TOC  to  TOS)  _3| _ 

GROUT 

Composition  S  Proportions  8  (80#)  baOS  QuiCkrete 
with  0.75  gallons  of  water  per  bao 

Tremied  (Y© 

Interval  0-1' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup  /Hydration  Time  7  daVS  Vol.  Fluid  Added  1 0  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5-100  pound  bags _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  SizeOisL  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  s  Typo  No.10  (0.010  inch)  Factory  Slot 

Interval  BGS  3’  -  13  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKRLL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONFFORING  WELL  CONSTRUCTION  LOG 
STANDARD 


ciientfProwct:  MMES  /  Savsnoah 


Date;  9/10/90 
Site  No.  No.  10 


I 


instaiiaiion:  Georgia  Alf  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Bum  by:  R.  OtSOfl _ 


Wei  No.  10-MW-01 


Project  No.  SEF27794.C0 


Comp  Start  2:53  001 


Oriling  Conbactar:  E.E.I. /Tumor 


Comp.  End:  4r23  pfT) 


Lid  Bey45.02* 


PROTECTIVE  CSC 

Maieriai/Type  Steel  Fkish  Moufit  (Installed  9/1 0/90) 

Diameter  10" _  Wbler  light  Seal  ©N) 

DepthBGS  4.5" _  Weephole  0N) 

SURFACE  PAD 

Composition  &  Size  3*  X  3*  X  6*  Concrete 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 
Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _8| _ 

GROUT 

Composition  &  Proportions  4  /80#)  baOS  QuiCkrete 
With  0.75  gallons  of  water  per  bao 

Tremied  oO 

Interval  0-4' _ 

CENTRALIZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 

Setup /Hydration  Time 30  ITlIn.  Voi.  Fluid  Added  20  Oal. 

Tremied  (Y/0 
HLTER  PACK 

Type  Silica  Sand _ 

Aititused  6- 100  pound  baas _ 

Tremied  (Y0 

Source  Foster  Dixiana _ 

Gr.  Size  DisL  20/40 _ 

SCREEN 

Typo  PVC  Theaded  Schedule  -  40 

Diameter  JjDchdiameter _ 

Slot  Size  A  Type  No.  10  (0.010  inch)  FactOTV  Slot 

bnarvNBGS  8’  -  18  ' _ 

SUMP  (Y0 

Interval  BGS  N/A _  Length  N/A 

BoDomCap  0rN)  N/A _ 

BACKFILL  PLUG 

MaleiM  N/A _ 

Sleup /Hydration  Time  N/A _ 

Tremied  (Y/0 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 

Oaie;  9/6/90 


clienvProject:  MMES  /  Savannah _ 

Installation:  Geofoia  Air  National  Guard 
HAZWRAP  Contractor:  CH2M  HILL 

Built  by:  R.  OlSOn _ 

Drilling  Contractor:  E.E.I.  /Turner _ 

Lid  Elev.45.56 


Site  No.  No.  11 _ 

Well  No.  11-MW-01 _ 

Project  No.  SEF27794.C0 _ 

Comp  Start  12:53  PITI _ 

Comp.  End:  1 :50  pm _ 

PROTECTIVE  CSG 

Material/Type  Steel  Flush  Mount  (Installed  9/11/90) 

Diameter  10" _  Water  Tight  Seal  ©N) 

Depth  BGS  4.5* _  Weep  hole  0N> 

SURFACE  PAD 

Composition  8  Size  3'  X  3*  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _7| _ 

GROUT 

Composition  8  Proportions  8  (80#)  baOS  Qulckrete 

with  0.75  gallons  of  water  per  bag 

Tremied  (Y© 

Interval  0-3* _ 

CENTRAUZERS  (Y© 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Senrices.  Inc.  -  Hole  Plug 

Setup /Hydration  Time  5  daVS  Vol.  Fluid  Added  10  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  5.5-  100  pound  baas _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  SizeDist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  8  Type  No.  10  (0.010  inch)  Factorv  Slot 

Interval  BGS  7*  -  17  ' _ 

SUMP  (Y/© 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup  /Hydration  Time  N/A _ 

Tremied  (Y  /© 


MONITORING  WELL  CONSTRUCTION  LOG 
STANDARD 


Dale:  9/6/90 


ClientfProiect:  MMES  /  Savannah _ SHeNo.  No.  11 _ 

installation:  Georgia  Air  National  Guard _ weu  No.  11-MW-02 

HAZWRAP  Contractor:  CH2M  HILL _  Project  No.  SEF27794.C0 


Built  by;  R.  OISOO _ 

Drilling  Contractor:  E.E.I.  /Turner 


Lid  Elev  45.75 


Comp  Start  5:16  pm _ 

Comp.  End:  6:00  pm _ 

PROTECTIVE  CSG 

Materiai/Type  Steel  Flush  Mount  (Installed  9/11 /901 

Diameter  10" _  Water  Tight  Seal  0N) 

Depth  BGS  4.5" _  Weep  hole  QN) 

SURFACE  PAD 

Composition  A  Size  3’  X  3'  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  loTOS)  _8] _ 

GROUT 

Composition  &  Proportions  9  (80#)  baOS  Quickrete 
with  0.75  gallons  of  water  per  baa 

Tremied  (Y© 

Interval  0-4* _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  -  Hole  Plug 
Setup  /Hydration  Time  5  days  Vol.  Fluid  Added  20  Oal. 

Tremied  (Y  /0 

RLTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6-  100  Dound  baos _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr.  Size  Dist.  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  loch  diameter _ 

Slot  Size  a  Type  No.  10  (0.010  inch)  Factory  Slot 

Interval  BGS  8*  -  18  ' _ 

SUMP  (Y/0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©W)  N/A _ 

BACKRLL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y  /0 


MONITORING  WELL  CONSTRUCTION  LOG 
MhJ.nm  STANDARD 


ciientfPfoject  MMES/  S  avannah 


Dale:  9r7/90 
Site  No.  No.  1 1 


Installation:  Georgia  Air  National  Guard 

HAZWRAP  Contractor:  CH2M  HILL _ 

Built  by:  R.  OISOH _ 


Well  No.  11  -MW-03 


PrqectNo.  SEF27794.C0 


Comp  Start  4:47  DfTI 


Drilling  Contractor:  E.E.I.  /Tumer 


Comp.  End:  5:27  pm 


Lid  Elev.45.38 


PROTECTIVE  CSG 

MateriaVType  Steel  Flush  Moufit  (Installed  9/11/90) 

Diameter  10* _  Wfater  Tight  Seal  ©N) 

Depth  BGS  _  Weep  hole  (JN) 

SURFACE  PAD 

Composition  s  Size  3'  X  3'  X  6'  Concrete _ 

RISER  PIPE 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2"  Diameter _ 

Total  Length  (TOC  to  TOS)  _7] _ 

GROUT 

Composition  &  Proportions  9  (80#)  baOS  QuiCkrete 
with  0.75  gallons  of  water  per  baa 

Tremied  (V© 

Interval  0-3' _ 

CENTRAUZERS  (Y0 

Depth  (s)  N/A _ 

SEAL 

Type  Granular  Bentonite _ 

Source  N.L.  Petroleum  Services.  Inc.  •  Hole  Plug 
Setup /Hydration  Time  4  daVS  Vol.  Fluid  Added  20  Oal. 

Tremied  (Y  /© 

FILTER  PACK 

Type  Silica  Sand _ 

Amt  Used  6-  100  pound  baos _ 

Tremied  (Y© 

Source  Foster  Dixiana _ 

Gr,  Size  DisL  20/40 _ 

SCREEN 

Type  PVC  Theaded  Schedule  -  40 

Diameter  2  inch  diameter _ 

Slot  Size  a  Type  No.  10  (0.010  inch)  Factory  Slot 

Interval  BGS  7'  -  17  ’ _ 

SUMP  (Y  /0 

Interval  BGS  N/A _  Length  N/A 

Bottom  Cap  ©N)  N/A _ 

BACKFILL  PLUG 

Material  N/A _ 

Steup /Hydration  Time  N/A _ 

Tremied  (Y/© 
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Captain  Salvador  Sanchez 
Assistant  Base  Civil  Engineer 
165th  Tactical  Airlift  Group 
Georgia  Air  National  Guard 
P.O.  Box  7568 

Garden  City.  GA  31498-7568 
Dear  Sal; 

Subject:  Drilling  Derived  Wastes  Generated  During  Site  Investigation  Field  Activities 

During  the  installation  of  the  permanent  monitoring  wells  at  the  Georgia  Air  National 
Guard  Base  in  Savannah,  Georgia,  soil  cuttings  produced  during  well  construction 
were  screened  in  the  field  using  an  HNu  photoionization  detector.  The  results  of  this 
activity  indicated  that  some  of  the  soils  possessed  traces  of  volatile  organic 
compounds. 

As  specified  in  our  Sampling  and  Analysis  Plan  (SAP),  soils  that  screened  positive 
were  placed  into  drums  and  transported  to  the  driller’s  staging  area  at  Building  510. 
Fourteen  drums  (from  10  well  locations)  were  moved  and  stored  in  the  parking  lot  on 
the  northeast  side  of  Building  510.  The  drums  were  painted  with  the  well  number 
and  the  date  that  they  were  generated. 

On  September  22,  1990,  composite  samples  were  collected  from  drums  generated 
from  each  location.  The  samples  were  analyzed  for  hazard  characteristics  following 
the  Toxicity  Characteristics  Leaching  Procedure  (TCLP)  guidelines.  The  parameters 
analyzed  included  volatile  and  semi-volatile  compounds,  pesticides,  herbicides,  select 
met^  ignitability,  sulfides,  and  pH.  The  analysis  for  these  parameters  was  per¬ 
formed  in  CH2M  HILL’s  laboratory  in  Gainesville,  Rorida  and  reported  on 
November  9,  1990. 

The  results  of  the  analysis  indicated  that  most  of  the  soils  did  not  contain  target 
constituents  or  possess  hazardous  characteristics.  However,  several  metals  were 
detected  in  each  of  the  drums  including  chromium,  lead,  and  barium,  ./^though  these 
metals  were  detected  at  concentrations  above  laboratory  method  detection  limits, 
their  respective  concentrations  were  substantially  below  the  EPA  action  levels. 
Therefore,  metals  contamination  is  apparently  not  a  concern  in  the  drum’"  ^d  soil. 

Soil  from  two  of  the  drums  (generated  from  08-MW-01  and  the  decon  area) 
contained  trichloroethene  (TCE)  at  slightly  elevated  levels.  TCE  is  a  solvent  that  was 
detected  at  several  locations  around  Site  No.  8  (Old  165th  Aircraft  Washrack).  In 

CH2M  HILL  Southeast  Florida  Office  Hillsboro  Executive  Center  North.  800  Fairway  Drive,  Suite  360  305.426.4008 

Deerfield  Beach.  Rorida  33441  407.737.6666 
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addition,  decontamination  wastes  (washed  off  of  the  drilling  equipment  and  collected 
at  the  driller’s  staging  area)  also  contained  TCE.  Drilling  equipment  was  decon¬ 
taminated  on  plastic  sheeting  at  Building  510.  Following  the  driller’s  demobilization 
all  soils  remaining  on  the  sheeting  were  drummed  as  potentially  contaminated  wastes. 
Since  Monitor  Well  08-MW-01  was  the  final  well  installed,  it  appears  that  this  well 
was  the  source  of  the  contaminant.  The  groundwater  sample  collected  fi-om  this  well 
would  appear  to  confirm  this  suspicion. 

According  to  40  CFR,  Section  261.30,  the  drummed  soils  are  the  result  of 
contamination  by  an  FOOl  hazardous  waste.  Although  the  soil  contains  TCE  at 
detectable  levels  (8  micrograms  per  liter  [ng/1],  the  TCE  concentration  is  below  the 
action  level  of  500  jig/1  as  defined  by  EPA.  Additionally,  the  soils  do  not  demonstrate 
hazardous  characteristics  as  defined  in  40  CFR,  Section  261.3.  Therefore,  the  soils 
generated  as  part  of  the  site  investigation  may  be  disposed  as  a  nonhazardous  waste. 
A  copy  of  the  analytical  results  is  included  following  this  letter  for  your  review.  A 
summary  of  the  results  is  presented  in  Table  1. 

Some  portions  of  the  drums  could  contain  some  residual  volatile  organics.  To 
prevent  returning  these  volatile  organics  to  the  subsurface,  the  drummed  soils  should 
be  allowed  to  aerate  or  "land  farmed".  Land  farming  should  be  performed  following 
a  fairly  simple  procedure.  Soils  should  be  dumped  from  the  drums  and  spread  on 
plastic  sheeting  on-top-of  an  impermeable  or  paved  surface.  This  could  easily  be 
accomplished  at  Building  510.  The  soils  should  be  spread  in  a  layer  approximately 
6-inches  thick  to  expose  the  soil  to  air.  At  about  every  72  hours,  the  soil  should  be 
mixed  using  a  rake  to  aerate  any  remaining  volatile  compounds.  Between  periods 
when  the  soils  are  tilled,  they  should  be  covered  with  plastic  to  prevent  rainwater 
contact.  This  process  should  take  approximately  1  week  to  complete.  After  this 
period,  the  soil  can  be  spread  at  a  location  of  your  choice. 

If  you  have  any  questions  about  the  analytical  results  or  possib’?  methods  which  could 
be  used  to  land  farm  the  soil,  please  contact  Rick  Olson  or  me  for  assistance. 

Sincerely, 

CH2M  HILL 

'rVwcA. 

Mark  S.  Morris,  Ph.D.,  P.E. 

Project  Manager 

dbt 104/005.51 
Enclosures 

cc:  Del  Long/Martin  Marietta  Energy  Systems,  Inc. 

Rick  OIson/CH2M  HILL 
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(ig/t  =  Micrograms  per  liter  (equivalent  to  parts  per  billion) 
TCE  =  Trichloroethene 
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Mr .  Don  Hash 
CH2M  HILL/LGN 
7201  N.W.  11th  Place 
Gainesville,  FL  32605 

RE:  Analytical  Data  for  Georgia  Air  National  Guard,  Laboratory  No.  16874 
Dear  Hr.  Hash: 

On  September  25,  1990,  the  CH2M  Hill  Montgomery  Laboratory  received  eleven 
samples  with  a  request  for  analysis  of  selected  organic  and  inorganic 
parameters . 

The  analytical  results  and  associated  quality  control  data  are  enclosed. 

The  semivolatile,  pesticide,  and  herbicide  TCLP  extractions  were  performed  on 
10/04/90.  The  semivolatile  analysis  for  sample  16874003  showed  three 
base/neutral  surrogates  below  normal  QC  limits.  There  was  not  enough  sample 
to  re-extract;  therefore,  the  laboratory  took  no  further  action. 

Herbicide  surrogate  recoveries  for  all  TCLP  sample  are  low.  Spiking  studies 
to  investigate  these  low  recoveries  indicate  that  a  large  concentration  of 
acetic  acid  present  in  all  TCLP  leachates  has  consumed  the  diazomethane 
derivatizing  reagent  in  concert  and  in  competition  with  the  surrogate  and 
target  compounds.  Our  corrective  action  for  your  samples  has  been  to  raise 
TCLP  reporting  limits  ten  fold  to  reflect  and  compensate  for  the  low 
recoveries  for  these  samples.  Although  the  reporting  limits  have  been 
increased,  they  are  still  well  below  regulatory  limits.  Ne  regret  that  this 
problem  was  not  discovered  before  expiration  of  holding  times  for  your 
samples . 

The  sulfide  was  analyzed  as  "extractedsle  sulfide"  (see  Redding  led>oratory 
report).  This  procedure  would  tend  to  yield  lower  values  than  the  "total 
sulfide”  method  performed  previously.  Historical  data  on  this  job  reflects 
low  total  sulfide  concentrations  (well  below  the  500  PPM  action  level).  No 
other  difficulties  were  encountered  during  the  emalysis  of  these  samples. 

The  Sulfide  analysis  was  performed  at  our  Redding,  California  laboratory. 

A  copy  of  their  report  is  enclosed. 

If  you  should  have  any  questions  concerning  the  data,  please  inquire. 
Sincerely, 

Craig  Vinson 
Laboratory  Manager 

Enclosures 

cc:  Ms.  Mary  Wisdom/LMG 
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ANALYTICAL  METHODOLOGY 
Organic  Analysis 


Priority  Pollutants:  Water,  soil  and  waste  samples  are  analyzed  in  accordance 
with  procedures  described  in  Methods  608,  624,  and  625,  EPA-600/4-82-057 
(1982);  Methods  8080,  8240,  cuid  8270,  Test  Methods  for  Evaluating  Solid 
Waste,  1986,  SW-846,  Third  Edition;  euid  methods  outlined  in  the  USEPA 
Contract  Laboratory  Program  Statement  of  Work  for  Organics  Analysis, 
February,  1988. 

Volatile  Analysis  (Safe  Drinking  Water  Act):  Water  samples  are  analyzed  in 
accordance  with  procedures  described  in  Method  524.2,  Federal  Register 
(50  FR  46902),  November  13,  1985. 

Chlorinated  Phenoxyacid  Herbicides:  Samples  are  analyzed  with  procedures 

described  in  Method  8150,  Test  Methods  for  Evaluating  Solid  Waste,  1986, 
SW-846,  Third  Edition. 

Organophosphate  Pesticides:  Samples  are  analyzed  in  accordance  with 

procedures  described  in  Methods  614  and  622,  EPA-600/4-79-019  (1979)  and 
in  Method  8140,  Test  Methods  for  Evaluating  Solid  Waste,  1986,  SW-846, 
Third  Edition. 

Phenol  Analysis  by  6C:  Samples  are  analyzed  in  accordcunce  with  procedures 
outlined  in  Method  604,  Federal  Register,  40  CFR,  Part  136 
(July  1,  1987)  and  in  Method  8040,  Test  Methods  for  Evaluating  Solid 
Waste,  1986,  SW-846,  Third  Edition. 

Polynuclear  Aromatic  Hydrocarbons  (GC  analysis);  Samples  are  analyzed  with 
procedures  described  in  Method  610,  Federal  Register,  40  CFR,  Part  136 
(July  1,  1987)  and  in  Method  8100,  Test  Methods  for  Evaluating  Solid 
Waste,  1986,  SW-846,  Third  Edition. 

Ethylene  Dibromide  :  Water  samples  are  analyzed  in  accordance  with 

procedures  outlined  in  Method  504,  Federal  Register  (50  FR  46902), 
November  13,  1985. 

Trihalomethanes:  Water  samples  are  analyzed  with  procedures  described  in 
Method  501.2,  Federal  Register,  Vol.  44,  No.  231,  Part  II, 

November  29,  1979. 
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EPA  -  DEFIMED  QUALIFIERS 
ORGANICS 


Definitions  for  the  EPA-defined  qualifiers: 

U  —  Indicates  the  compound  was  analyzed  for  but  not  detected.  The 
number  adjacent  to  the  "U"  qualifier  indicates  the  quantitation 
limit  for  that  compound.  The  detection  limit  can  vary  frtxn 
sample  to  sample  depending  on  dilution  factors  or  percent  moisture 
adjustment  when  indicated. 

J  —  Indicates  an  estimated  value.  This  flag  is  used  when  the  mass 
spectral  data  indicates  the  presence  of  a  compound  below  the 
stated  quantitation  limit.  The  "J”  qualifier  is  not  used  with 
pesticide  results. 

C  —  This  flag  applies  to  pesticide  results  only.  The  "C"  flag 

indicates  the  presence  of  this  compound  has  been  confirmed  by 
GC/MS  analysis. 

B  —  This  flag  is  used  when  the  analyte  is  found  in  the  associated 
blank  as  well  as  the  sample.  This  notation  indicates  possible 
blank  contamination  and  suggests  the  data  user  evaluate  these 
compounds  and  their  amounts  ceurefully. 

E  —  This  flag  applies  to  GC/MS  only.  The  "E"  qualifier  indicates  a 

compound  may  be  ad^ove  or  below  the  linear  range  of  the  instrument. 
If  the  particular  compound  level  is  deemed  2d3ove  the  linear 
calibration  range,  then  the  sample  should  be  reanalyzed  at  an 
appropriate  dilution.  Therefore,  the  ”E”  qualified  amount  is  an 
estimated  concentration.  The  results  for  the  dilution  will  be 
reported  on  a  separate  Form  I  and  will  be  flagged  with  a  "D”  if 
the  dilution  brings  the  concentration  within  proper  calibration. 

O  —  This  flag  identifies  compounds  which  have  been  run  at  a  dilution 
to  bring  the  concentration  of  that  compound  within  the  linear 
range  of  the  instrument.  "D”  qualifiers  are  only  used  for 
samples  that  have  been  run  initially  with  results  above  acceptable 
ranges.  For  secondary  dilutions  the  ”DL"  suffix  is  appended  to 
the  sample  number  on  the  Form  I. 

A  —  Indicates  the  Tentatively  Identified  Compound  (TIC)  is  a  suspected 
aldol-condensation  product. 

X  —  Indicates  the  compound  concentration  has  been  manually  modified  or 
the  EPA  qualifier  has  been  manually  modified  or  added. 

JX  —  The  compound  was  detected  and  quantitated  below  the  Contract 
Required  Quantitation  Limit. 
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LEVEL  1 


The  qualifiers  that  GC/MS  uses  with  the  client  sample  ID  are  defined  below: 

DL  —  Dilution  Run 

R  —  Rerun  (may  be  followed  by  a  digit  to  indicate  multiple  reruns) 
RD  —  Diluted  Rerun 
RX  —  Re-extraction  Analysis 

MS  —  Matrix  Spike  (may  be  followed  by  a  digit  to  indicate  multiple 
matrix  spikes  within  a  sample  set) 

MSO  —  Matrix  Spike  Duplicate  (may  be  followed  by  a  digit  to  indicate 
multiple  matrix  spike  duplicates  within  a  sample  set) 

QC_BLAMK  —  Method  Blank  (may  be  followed  by  an  S  for  soils  run  at  a  low 
level,  W  for  waters,  or  SM  for  soils  run  at  a  medivun  level) 
(letters  may  be  followed  by  a  digit  to  indicate  multiple  blanks 
of  that  type;  if  there  are  no  letters  the  digit  indicates 
multiple  blanks). 

These  qualifiers  allow  GC/MS  to  have  unique  client  sample  ID'S  so  that  the 
client  can  get  more  accurate  information  from  the  data  reported. 
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16874001 

85167 

SAMPLE 

05-DC-01 

09/22/90 

1535 

GRAB 

16874002 

85168 

SAMPLE 

05-DC-02 

09/22/90 

1543 

GRAB 

16874003 

85169 

SAMPLE 

05-DC-03 

09/22/90 

1547 

GRAB 

16874004 

85170 

SAMPLE 

05-DC-04 

09/22/90 

1552 

C»MP 

16874005 

85171 

SAMPLE 

07-DC-01 

09/22/90 

1559 

GRAB 

16874006 

85172 

SAMPLE 

08-DC-01 

09/22/90 

1604 

COMP 

16874007 

85173 

SAMPLE 

09-DC-02 

09/22/90 

1607 

GRAB 

16874008 

85174 

SAMPLE 

lO-DC-01 

09/22/90 

1617 

COMP 

16874009 

85175 

SAMPLE 

11-DC-Ol 

09/22/90 

1623 

GRAB 

16874010 

85176 

SAMPLE 

ll-DC-02 

09/22/90 

1628 

GRAB 

16874011 

85177 

SAMPLE 

DECON  AREA  WASTE 

09/22/90 

1632 

COMP 

CH2MHILL 


Montgomery 

Environmental  Laboratory 


2567 Fairtane  Drive  P.O.  Box  230548. 
Montgomery.  Alabama  3611 6 


205  271. 1444 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM 
Lab  Saa^le  ID;  16874001 
Client  Sample  ID;  05-DC-01 _ 


Concentration:  LOW 

Sample  Matrix:  SOIL 

Percent  Moisture :  _ 


VOLATILE  TCLP  CC»lPOUNDS 


Date  Extracted;  10/02/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


CAS  Number _ uq/L  CAS  N”'«^>er 

75-01-4  Vinyl  Chloride  .  10  D 

75-35-4  1 , l-Dichloroethene  ....  5  D 

67-66-3  Chloroform  .  50 

107- 06-2  1,2-Dichloroethane  ....  50 

78- 93-3  2-Butanone  .  10  O 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene  .  50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  99 

1,4-Broaiofluorobenzene  -  SS  95 
l,2-0ichloroethane-d4  -  SS  90 


uq/L 


0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  standard  reported  as  percent  recovery. 


Form  I 
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205  271  1444 
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Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874002 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  05-DC-02 _  Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number _ ug/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  U 

75-35-4  1,1-Dichloroethene  ....  5  U 

67-66-3  Chloroform  .  5  U 

107- 06-2  1/2-Dichloroethane  ....  50 

78- 93-3  2-Butanone  .  2  J 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene .  5  0 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  97 

1,4-Bromofluorobenzene  -  SS  95 
l,2-Dichloroethane-d4  -  SS  84 


Date  Extracted:  10/02/90 
Date  Analyzed:  10/10/90 
Dilution  Factor: _ 1.0 


uq/L 


O  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Repoz1:ed  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovezry. 


Form  I 


CH2MHILL 

Quality 

2567 Fairlarte  Drive.  P  O  Box  230548 

000002 

205.271  1444 

Analytical  Latxratories 

Montgomery.  Alabama  36t  t6 

ORGANICS  ANALYSIS  DATA  SHEET 


Engineers 

Planners 

Economists 

Scientists 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  San^le  ID:  16874003 _ 

Client  Sample  ID:  05-DC-03 _ 


Concentration:  LOW 

Sample  Matrix:  SOIL 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  NunJaer _ ug/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  0 

75-35-4  1,1-Dichloroethene  ....  SO 

67-66-3  Chloroform  .  5  D 

107- 06-2  1,2-Dichloroethane  ....  50 

78- 93-3  2-Butanone  .  5  J 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene  .  2  J 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  95 

1,4-Brofflofluorobenzene  -  SS  92 
l,2-0ichloroethane-d4  -  SS  86 


Date  Extracted :  10/02/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


ug/L 


0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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'  Engineers 
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ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874004 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  05-DC-04 _  Percent  Moisture:  _ 


VOLATILE  TCLP  COMPODNDS 


Date  Extracted:  10/03/90 
Date  Analyzed:  10/10/90 
Dilution  Factor;  _ 1.0 


CAS  Number _ uq/L  CAS  Nmnber 

75-01-4  Vinyl  Chloride  .  10  O 

75-35-4  1, 1-Dichloroethene  ....  5  U 

67-66-3  Chloroform  .  5  U 

107- 06-2  1,2-Oichloroethane  ....  5  U 

78- 93-3  2-Butanone  .  3  J 

56-23-5  Carbon  Tetrachloride  ...  5  U 

79- 01-6  Trichloroethene  .  SO 

71-43-2  Benzene  .  50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  98 

1,4-Bromofluorobenzene  -  SS  96 
1, 2-Dichloroethane-d4  -  SS  78 


uq/L 


O  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  leas  than  quantitation  limit. 

SS  -  Surrogate  standard  reported  as  percent  recovery. 


Form  I 
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Quality 
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ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874005 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  07-DC-01 _  Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  U 

75-35-4  1, 1-Dichloroethene  ....  50 

67-66-3  Chloroform  .  50 

107- 06-2  1,2-Dichloroethane  ....  50 

78- 93-3  2-Butanone  .  3  J 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene  .  50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  95 

1,4-Bromofluorobenzene  -  SS  95 
l,2-0ichloroethane-d4  -  SS  93 


Date  Extracted:  10/03/90 
Date  Analyzed:  10/11/90 
Dilution  Factor:  _ 1.0 


uq/L 


0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Repotted  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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Quality 
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Montgomery.  Alabama  36 1 16 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID;  16874006 _ 

Client  Sample  ID;  08-DC-01 _ 


Concentration:  LOW 

Sample  Matrix :  SOIL 

Percent  Moisture: 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number 


75-01-4 

Vinyl  Chloride  .  . 

75-35-4 

1, 1-Dichloroethene 

67-66-3 

Chloroform  .... 

107-06-2 

1 , 2-Dichloroethane 

78-93-3 

2-Butanone  .... 

56-23-5 

Carbon  Tetrachloride 

79-01-6 

Trichloroethene 

• 

71-43-2 

Benzene  . 

• 

127-18-4 

Tetrachloroethene 

108-90-7 

Chlorobenzene  .  . 

uq/L  CAS  Ntmber 
10  O 
5  O 
5  O 
5  O 

4  J 

5  O 
8 

5  O 
5  U 
5  0 


Date  Extracted:  10/03/90 
Date  Analyzed;  10/11/90 
Dilution  Factor;  _ 1.0 


uq/L 


Toluene-d8  -  SS .  96 

1,4-Bromof luorobenzene  -  SS  96 
l,2-0ichloroethane-d4  -  SS  81 


0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  bl6mk. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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Engineers 

Planners 

Economists 

Scientists 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  16874007 _ 

Client  Sample  ID:  09-DC-02 _ 


ORGANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sjusple  Matrix:  SOIL 

Percent  Moisture:  _ 

VOLATILE  TCLP  COMPOUNDS 


Date  Extracted:  10/03/90 
Date  Analyzed:  10/11/90 
Dilution  Factor;  1.0 


CAS  Number 
75-01-4 
75-35-4 
67-66-3 

107- 06-2 

78- 93-3 
56-23-5 

79- 01-6 
71-43-2 
127-18-4 

108- 90-7 


Vinyl  Chloride  ... 

1.1- Dicbloroethene  . 

Chloroform  . 

1.2- Dichloroethane  . 

2-Butanone  . 

Carbon  Tetrachloride 
Trichloroethene  .  . 

Benzene  . 

Tetrachloroethene 
Chlorobenzene  .  .  . 


uq/L 
10  U 


CAS  Number 


Toluene-d8  -  ss .  91 

1,4-Bromofluorobenzene  -  SS  97 
l,2-0ichloroethane-d4  -  SS  79 


0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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CH2MHILL 


Quality 

Analytical  Laboratories 


2567 Fairlane  Drive,  P  O.  Box  230548 
Montgomery  Alabama  361 16 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration;  LOW 

Lab  San^le  ID;  16874008 _  Sample  Matrix:  SOIL 

Client  Sample  ID;  lO-DC-01 _  Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number 


75-01-4 

Vinyl  Chloride  .  . 

75-35-4 

1 , l-Dichloroethene 

67-66-3 

1  m  HA  0 

Chloroform  .... 

78-93-3 

2-Butanone  .... 

56-23-5 

Carbon  Tetrachloride 

79-01-6 

Trichloroethene 

71-43-2 

Benzene  . 

• 

127-18-4 

Tetrachloroethene 

108-90-7 

Chlorobenzene  .  . 

ug/L  CAS  Number 
10  U 
5  D 
5  U 
5  O 
2  J 
5  D 
5  U 
5  O 
5  0 

5  O 


Toluene-d8  -  SS .  99 

1,4-Brofflof luorobenzene  -  SS  94 
l,2-Dichloroethane-d4  -  SS  79 


Date  Extracted :  10/05/90 
Date  Analyzed:  10/11/90 
Dilution  Factor;  _ 1»0 


ug/L 


U  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blanJc. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  >  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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CH2MHIiL 


Quality 

Analytical  Laboratories 


2567 Fairlane  Drive.  P  O  Box  230548. 
Montgomery.  Alabama  361 16 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874009 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  11-DC-Ol _  Percent  Moisture:  _ 


VOLATILE  TCLP  CC»lPOUNDS 


CAS  Number _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  O 

75-35-4  1,1-Dichloroethene  ....  5  U 

67-66-3  Chloroform  .  5U 

107- 06-2  1,2-Dichloroethane  ....  5  U 

78- 93-3  2-Butanone  .  4  J 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene  .  50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  98 

1,4-Bromofluorobenzene  -  ss  91 
l,2-0ichloroethane-d4  -  SS  78 


Date  Extracted:  10/05/90 
Date  Analyzed:  10/11/90 
Dilution  Factor:  _ 1.0 


ug/L 


O  -  Compound  analyzed  for  but  not  detected. 

B  -  Coopound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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ORGANICS  ANALYSIS  DATA  SHEET 


Engineers 

Planners 

Economists 

Scientists 


Laboratory  Nane:  CH2M  HILL/MGM 

Lab  Sample  ID:  16874010 _ 

Client  Sample  ID:  ll-DC-02 _ 


Concentration:  LOW 

Sample  Matrix:  SOIL 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number 


75-01-4 

Vinyl  Chloride  .  . 

75-35-4 

1, 1-Dichloroethene 

67-66-3 

Chloroform  .... 

107-06-2 

1, 2-Dichloroethane 

78-93-3 

2-Butanone  .... 

56-23-5 

Ceurbon  Tetrachloride 

79-01-6 

Trichloroethene 

• 

71-43-2 

Benzene  . 

• 

127-18-4 

Tetrachloroethene 

* 

108-90-7 

Chlorobenzene  .  . 

ug/L  CAS  Number 
10  U 
5  O 
5  U 
5  O 
10  O 
5  D 
5  D 
5  D 
5  U 
5  O 


Toluene-d8  -ss .  97 

1,4-Bromofluorobenzene  -  SS  94 
l,2-0ichloroethane-d4  -  SS  79 


Date  Extracted:  10/05/90 
Date  Analyzed:  10/11/90 
Dilution  Factor;  _ 1.0 


uq/L 


O  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  »ra8  detected  in  QC  blanJc. 

J  -  Reported  value  less  than  g;uantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


CH2MHILL  Quality 

Analytical  Laboratories 
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ORGANICS  ANALYSIS  DATA  SHEET 


LaJboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  16874011 _ 

Client  Sample  ID:  DECON  AREA  W 


Concentration:  LOW 

Sample  Matrix:  SOIL 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Niunber _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  U 

75-35-4  1,1-Dichloroethene  ....  5  U 

67-66-3  Chloroform .  5  0 

107- 06-2  1,2-Oichloroethane  ....  50 

78- 93-3  2-Butanone  .  10  O 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  8 

71-43-2  Benzene  .  50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  ss . 100 

1,4-Brainofluorobenzene  -  SS  92 
l,2-Dichloroethane-d4  -  SS  82 


Date  Extracted:  10/05/90 
Date  Analyzed :  10/11/90 
Dilution  Factor;  _ 1.0 


uq/L 


O  -  Con^und  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  qu€uititation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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ORGANICS  ANALYSIS  DATA  SHKET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  ZH100201 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  BLANK _  Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  O 

75-35-4  1,1-Oichloroethene  ....  5  U 

67-66-3  Chloroform  .  5  U 

107- 06-2  1,2-Dichloroethane  ....  SO 

78- 93-3  2-Butanone  .  10  U 

56-23-5  Carbon  Tetrachloride  ...  SO 

79- 01-6  Trichloroethene  .  5  U 

71-43-2  Benzene  .  5  U 

127-18-4  Tetrachloroethene  ....  5  u 

108- 90-7  Chlorobenzene  .  5  U 


Toluene-d8  -  SS . 100 

1,4-Bramofluorobenzene  -  SS  95 
1, 2-0ichloroetheme-d4  -  SS  86 


Date  Extracted:  10/02/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


uq/L 


a  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blauik. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  ZH100301 _  Sample  Matrix:  WATER 

Client  Sample  ID:  BLANK _  Percent  Moisture:  _ 


Date  Extracted:  10/03/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number 


75-01-4 

Vinyl  Chloride  .  . 

75-35-4 

1, 1-Dichloroethene 

67-66-3 

Chloroform  .... 

107-06-2 

1 , 2-Dichloroethane 

78-93-3 

2-Butanone  .... 

56-23-5 

Carbon  Tetrachloride 

79-01-6 

Trichloroethene 

• 

71-43-2 

Benzene  . 

127-18-4 

Tetrachloroethene 

« 

108-90-7 

Chlorobenzene  .  . 

* 

uq/L  CAS  Number 
10  U 
5  D 
5  O 
5  D 
2  J 
5  O 
5  U 
5  U 
5  U 
5  U 


Toluene-d8  -  SS .  95 

l(4-Brofflofluorobenzene  -  SS  97 
l,2-Dichloroethane-d4  -  SS  83 


uq/L 


D  -  Coo^und  analysed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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Analytical  Laboratories 
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ORGANICS  ANALYSIS  DATA  SHEET 


'  Engineers 
Planners 
Economists 
Scientists 

Laboratory  Name:  CH2M  HIIX/MGM  Concentration;  LOW  Date  Extracted:  lO/OS/90 

Lab  Sample  ID;  2H100501 _  Sample  Matrix:  tfATER  Date  Analyzed:  10/19/90 

Client  Sample  ID;  BLANK _  Percent  Moisture:  _  Dilution  Factor:  _ 1-0 

VOLATILE  TCLP  COMPOUNDS 


« 


75-01-4  Vinyl  Chloride  .  10  U 

75-35-4  1,1-Dichloroethene  ....  5  U 

67-66-3  Chloroform  .  5  U 

107- 06-2  1,2-Dichloroethane  ....  5  U 

78- 93-3  2-Butanone  .  10  U 

56-23-5  Carbon  Tetrachloride  ...  5  U 

79- 01-6  Trichloroethene  .  5  U 

71-43-2  Benzene .  5  u 

127-18-4  Tetrachloroethene  ....  5  U 

108- 90-7  Chlorobenzene  .  5  U 


Toluene-d8  -  SS .  96 

1,4-Bromofluorobenzene  -  SS  102 
l,2-0ichloroethane-d4  -  SS  86 


U  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blanic. 

J  -  Reported  value  less  than  quamtitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  KIOIOOBI _ 

Client  Sample  ID:  QC  BLANK  W 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  D 

75-35-4  1,1-Dichloroethene  ....  5  D 

57-66-3  Chloroform  .  5  U 

107- 06-2  1 , 2-Dichloroethane  ....  5  U 

78- 93-3  2-Butanone  .  10  D 

56-23-5  Carbon  Tetrachloride  ...  5  D 

79- 01-6  Trichloroethene  .  5  D 

71-43-2  Benzene  .  5  U 

127-18-4  Tetrachloroethene  ....  5  D 

108- 90-7  Chlorobenzene  .  5  U 


Toluene-d8  -  SS . 100 

1,4-Bromofluorobenzene  -  SS  94 
l,2-0ichloroethane-d4  -  SS  91 


U  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  wtte  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


Date  Extracted:  _ 

Date  Analyzed:  10/10/90 

Dilution  Factor;  _ 1.0 


uq/L 
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ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  KlOllOBl _ 

Client  Sample  ID:  QC  BLANK  w  2 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOUNDS 


CAS  Number 


75-01-4 

Vinyl  Chloride  .  . 

75-35-4 

1, 1-Dichloroethene 

67-66-3 

Chloroform  .... 

107-06-2 

1, 2-Dichloroethane 

78-93-3 

2-Butanone  .... 

56-23-5 

Carbon  Tetrachloride 

79-01-6 

Trichloroethene 

« 

71-43-2 

Benzene  . 

• 

127-18-4 

Tetrachloroethene 

108-90-7 

Chlorobenzene  .  . 

uq/L  CAS  N«mher 
10  D 
5  D 
5  a 
5  D 
1  BJ 
5  U 
5  O 
5  D 
5  0 

5  U 


Toluene-dB  -  SS .  99 

1,4-Brofflofluorobenzene  -  SS  94 
l,2-Dichloroethane-d4  >  SS  86 


V  -  Con^und  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  standard  repoirted  as  percent  recovery. 


Date  Extracted:  _ 

Date  Analyzed:  10/11/9 

Dilution  Factor:  _ 1. 


ug/L 
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Engineers 
Planners 
Economists 
Scientists 

Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID;  X10190B1 _ 

Client  Sample  ID;  QC  BLANK  W  3 


ONGANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


VOLATILE  TCLP  COMPOONDS 


CAS  Nxunber _ uq/L  CAS  Number 

75-01-4  Vinyl  Chloride  .  10  O 

75-35-4  1, 1-Dichloroethene  ....  50 

67-66-3  Chloroform  .  50 

107- 06-2  1,2-Dichloroethane  ....  50 

78- 93-3  2-Butanone  .  10  0 

56-23-5  Carbon  Tetrachloride  ...  50 

79- 01-6  Trichloroethene  .  50 

71-43-2  Benzene . 50 

127-18-4  Tetrachloroethene  ....  50 

108- 90-7  Chlorobenzene  .  50 


Toluene-d8  -  SS .  94 

1,4-Brofflofluorobenzene  -  SS  98 
l,2-0ichloroethane-d4  -  SS  84 


Date  Extracted:  _ 

Date  Analyzed:  10/19/90 

Dilution  Factor:  _ 1.0 


ug/L 


O  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


CH2MHILL 


Quality 

Analytical  Laboratories 


2567 Fairlane  Drive.  P  O  Box  2305A8. 
Montgomery.  Alabama 36!  16 


000017 
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'  Engineers 
Planners 
Economists 
Scientists 

ORGANICS  ANALYSIS  DATA  SBEET 

Laboratory  Name:  CH2M  HILL/HGM  Concentration:  LOW 

Lab  Sample  ID:  16874001 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  05-DC-01 _  Percent  Moisture:  _ 

SEMIVOLATILE  TCLP  COMPOONLS 


CAS  Number 


106-46-7 

1,4-Dichlorobenzene 

10 

U 

67-72-1 

Hexachloroethane  .  .  . 

10 

O 

98-95-3 

Nitrobenzene  . 

10 

O 

87-68-3 

Hexachlorobutadiene 

10 

O 

88-06-2 

2,4, 6-Trichlorophenol 

10 

0 

95-95-4 

2,4, S-Trichlorophenol 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

0 

118-74-1 

Bexachlorobenzene  .  . 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

10 

0 

110-86-1 

Pyridine  . 

50 

0 

95-48-7 

Cresol  (Total)  .... 

• 

20 

0 

Hitrobenzene-d5  -  SS  . 

82 

2-Fluorobiphenyl  -  SS 

88 

Terphenyl-dl4  -  SS  .  . 

• 

• 

73 

Phenol-d5  -  SS  .  .  .  . 

• 

84 

2-Fluorophenal  -  SS 

• 

94 

CAS  Number 


2,4,6-Tribramaphenol  -  SS  59 


Date  Extracted:  10/05/90 
Date  Analyzed:  10/09/90 
Dilution  Factor:  _ 1.0 


uq/L 


0  -  Coa^KJund  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


000013 
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CH2MHILL 


Quality 
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2567 Fairlane  Drive  P  O  Box 230548. 
Montgomery  Alabama  361 16 


Engineers 
Planners 
Economists 
Scientists 

Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  16874002 _ 

Client  Sample  ID:  05-DC-02 _ 


ORGANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sao^le  Matrix:  SOIL 

Percent  Moisture:  _ 


SEMIVOLATILE  TCLP  COMPOUNDS 


CAS  Number _ uq/L  CAS  Number 


106-46-7 

1,4-Dichlorobenzene 

10 

D 

67-72-1 

Hexachloroethane  .  .  . 

10 

U 

98-95-3 

Nitrobenzene  . 

10 

0 

87-68-3 

Hexachlorobutadiene 

10 

O 

88-06-2 

2,4, 6-Trichlorophenol 

10 

o 

95-95-4 

2,4, 5-Trichlorophenol 

•  • 

50 

D 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

«  * 

10 

D 

118-74-1 

Hexachlorobenzene  .  . 

•  « 

10 

D 

87-86-5 

Pentachlorophenol  .  . 

•  « 

10 

0 

110-86-1 

Pyridine  . 

«  « 

50 

D 

95-48-7 

Cresol  (Total)  .... 

•  « 

20 

U 

Nitrobenzene-d5  -  SS  . 

•  * 

77 

2-Fluorobiphenyl  -  SS 

•  • 

78 

Terphenyl-dl4  -  SS  .  . 

•  » 

68 

Phenol-d5  -  SS  .  .  .  . 

•  • 

54 

2-Fluorophenol  -  SS  . 

•  • 

75 

2,4,6-Tribramophenol  - 

SS 

62 

Date  Extracted:  10/05/90 
Date  Analyzed:  10/09/90 
Dilution  Factor:  _ 1.0 


uq/L 


U  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 
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Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name: 

CH2H  HILL/M6M 

Concentration:  LOW 

Date  Extracted: 

10/05/90 

Lab  Sample  ID: 

16874003 

Sample  Matrix:  SOIL 

Date  Analyzed: 

10/09/90 

Client  Sample  ID: 

05-DC-03 

Percent  Moisture: 

Dilution  Factor: 

1.0 

CAS  Number 

SEMIVOLATILE  TCLP  COMPOUNDS 

ug/L  CAS  Number 

ug/L 

106-46-7 

1 , 4-Dichlorobenzene 

10 

O 

67-72-1 

Hexachloroethane  .  .  . 

10 

0 

98-95-3 

Nitrobenzene  . 

10 

D 

87-68-3 

Hexachlorobutadiene 

10 

D 

88-06-2 

2,4, 6-Trichlorophenol 

10 

0 

95-95-4 

2,4, 5-Trichlorophenol 

50 

D 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

0 

118-74-1 

Hexachlorobenzene  .  . 

10 

O 

87-86-5 

Pentachlorophenol  .  . 

•  • 

10 

U 

110-86-1 

Pyridine  . 

«  • 

50 

D 

95-48-7 

Cresol  (Total)  .... 

•  « 

20 

D 

Nitrobenzene-d5  -  ss  . 

«  « 

7 

2-Fluorobiphenyl  -  SS 

«  • 

7 

Terphenyl-dl4  -  SS  .  . 

•  • 

15 

Phenol-d5  -  SS  .  .  .  . 

•  • 

45 

2-Fluorophenol  -  SS 

«  « 

56 

2,4,6-TribrooK>phenol  - 

SS 

30 

n  -  Cocnpound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Steuidard  reported  as  percent  recovery. 
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CAS  Humber _ uq/L  CAS  Number _ ug/l. 


106-46-7 

1 , 4-Oichlorobenzene 

•  • 

10 

0 

67-72-1 

Hexachloroethane  .  .  . 

•  « 

10 

D 

98-95-3 

Nitrobenzene  . 

•  « 

10 

0 

87-68-3 

Hexachlorobutadiene 

•  • 

10 

0 

88-06-2 

2,4, 6-Trichlorophenol 

•  • 

10 

0 

95-95-4 

2,4, 5-Tr ichlorophenol 

•  • 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

•  • 

10 

D 

118-74-1 

Hexachlorobenzene  .  . 

•  • 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

*  • 

10 

O 

110-86-1 

Pyridine  . 

•  • 

50 

D 

95-48-7 

Cresol  (Total)  .... 

•  « 

20 

D 

Nitrobenzene-d5  -  SS  . 

•  ♦ 

79 

2-Fluorobiphenyl  -  SS 

•  • 

83 

Terphenyl-dl4  -  SS  .  . 

•  • 

70 

Phenol-dS  -  SS  .  .  .  . 

•  a 

44 

2-Fluorophenol  -  ss 

•  • 

50 

2,4,6-Tribromophenol  - 

SS 

54 

C  -  Cooipound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


000021 
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Quality 
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Engineers 

Planners 

Economists 

Scientists 


OR6AKICS  ANALYSIS  DATA  SHEET 


Laboratory  Naioe:  CH2M  HILL/MGM 

Lab  SajB^le  ID;  16874005 _ 

Client  Sample  ID;  07-DC-01 _ 


Concentration:  LOW 

San^le  Matrix;  SOIL 

Percent  Moisture:  _ 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/22/90 
Dilution  Factor:  _ 1.0 


SEMIVOLATILE  TCLP  C(»lPOUNDS 


CAS  Number _ ug/L  CAS  Wumhor- _ ug/L 


106-46-7 

1 , 4-D ichlorobenzene 

10 

a 

67-72-1 

Hexachloroetheme  .  .  . 

10 

O 

98-95-3 

Nitrobenzene  . 

10 

0 

87-68-3 

Hexachlorobutadiene 

10 

O 

88-06-2 

2,4, 6-Trichlorophenol 

10 

O 

95-95-4 

2,4, 5-Trichlorophenol 

50 

U 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

0 

118-74-1 

Hexachlorobenzene  .  . 

10 

D 

87-86-5 

Pentachlorophenol  .  . 

10 

0 

110-86-1 

Pyridine  . 

50 

0 

95-48-7 

Cresol  (Total)  .... 

•  • 

20 

U 

Nitrobenzene-d5  -  SS  . 

•  • 

70 

2-Fluorobiphenyl  -  SS 

•  • 

68 

Terphenyl-dl4  -  SS  .  . 

•  • 

68 

Phenol-dS  -  SS  .  .  .  . 

a  « 

59 

2-Fluorophenol  -  SS 

53 

2,4,6-Tribromophenol  - 

SS 

56 

U  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  them  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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9 

f  Engineers 

Planners 

Economists 

Scientists 

ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/M6M 

Concentration:  LOW 

Date  Extracted: 

10/05/90 

Lab  Sample  ID: 

16874006 

Sample  Matrix:  SOIL 

Date  Analyzed: 

10/09/90 

Client  Saoq>le 

ID:  08-DC-01 

Percent  Moisture: 

Dilution  Factor: 

1.0 

SEMIVOLATILE  TCLP  COMPOUNDS 

CAS  Number 

ug/L  CAS  Number 

106-46-7 

1 , 4-Oichlorobenzene 

10 

D 

67-72-1 

Hexachloroethane  .  .  . 

10 

U 

98-95-3 

Nitrobenzene  . 

10 

D 

87-68-3 

Hexachlorobutadiene 

10 

O 

88-06-2 

2,4, 6-Tr ichlorophenol 

10 

0 

95-95-4 

2,4, 5-Trichlorophenol 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

•  • 

10 

0 

118-74-1 

Hexachlorobenzene  .  . 

•  • 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

•  • 

10 

0 

110-86-1 

Pyridine  . 

*  • 

50 

0 

95-48-7 

Cresol  (Total)  .... 

•  • 

20 

0 

Nitrobenzene-d5  -  SS  . 

•  • 

77 

2-Fluorobiphenyl  -  SS 

«  • 

82 

Terphenyl-dl4  -  SS  .  . 

•  « 

70 

Pbenol-d5  -  SS  .  .  .  . 

«  • 

76 

2-Fluorophenol  -  SS 

•  • 

82 

2,4,6-Tribromophenol  - 

SS 

54 

U  -  Coopouad  analyzed  for  but  not  detected. 

B  >  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Engineers 

Planners 

Economists 

Scientists 


OKGANXCS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874007 _  Sample  Matrix:  SOIL 

client  Sanqple  ID:  09-DC-02 _  Percent  Moisture:  _ 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/22/90 
Dilution  Factor:  _ 1.0 


SEMIVOLATILE  TCLP  COMPOONDS 


CAS  Number _ uq/L  CAS  Number _ ug/L 


106-46-7 

1 , 4-Dichlorobenzene  . 

10 

O 

67-72-1 

Hexachloroethane  ... 

10 

O 

98-95-3 

Nitrobenzene  . 

10 

O 

87-68-3 

Hexachlorobutadiene 

10 

O 

88-06-2 

2,4, 6-Tr ichlorophenol 

10 

U 

95-95-4 

2,4, 5-Trichlorophenol 

50 

u 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

O 

118-74-1 

Hexachlorobenzene  .  . 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

•  • 

10 

D 

110-86-1 

Pyridine  . 

«  • 

50 

0 

95-48-7 

Cresol  (Total)  .  .  .  . 

*  • 

20 

0 

Nitrcbenzene-d5  -  SS  . 

•  • 

68 

2-Fluorobiphenyl  -  SS 

«  • 

62 

Terphenyl-dl4  -  SS  .  . 

«  « 

65 

Phenol-d5  -  SS  .  .  .  . 

•  • 

65 

2-Fluorophenol  -  SS  . 

•  • 

61 

2,4,6-Tribr<xnophenol  - 

SS 

61 

0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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106-46-7 

1,4-Dichlorobenzene 

•  • 

10 

O 

67-72-1 

Hexachloroethane  .  .  . 

•  * 

10 

o 

98-95-3 

nitrobenzene  . 

•  * 

10 

o 

87-68-3 

Bexachlorobutadiene 

•  * 

10 

u 

88-06-2 

2,4, 6-Trichlorophenol 

•  • 

10 

D 

95-95-4 

2,4, 5-Trichlorophenol 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

D 

118-74-1 

Bexachlorobenzene  .  . 

10 

D 

87-86-5 

Pentachlorophenol  .  . 

10 

U 

110-86-1 

Pyridine  . 

50 

0 

95-48-7 

Cresol  (Total)  .... 

20 

0 

Mitrobenzene-d5  -  SS  . 

•  « 

79 

2-Fluorobiphenyl  -  SS 

«  * 

79 

Terphenyl-dl4  -  SS  .  . 

«  • 

65 

Phenol-d5  -  SS  .  .  .  . 

•  • 

78 

2-Fluorophenol  -  ss 

•  a 

66 

2,4,6-Tribraaiophenol  - 

SS 

62 

O  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit, 
ss  -  Surrogate  Standard  reported  as  percent  recovery. 
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Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874009 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  11-DC-Ol _  Percent  Moisture:  _ 


SEMIVOLATILE  TCLP  CCNCPODNDS 
CAS  Humber _ uq/L  CAS  Nmnber _ 


106-46-7 

1 , 4-Dichlorobenzene 

10 

D 

67-72-1 

Hexachloroethane  .  .  . 

10 

n 

98-95-3 

Nitroloenzene . 

10 

0 

87-68-3 

Hexachlorobutadiene 

10 

u 

88-06-2 

2,4, 6-Trichlorophenol 

10 

u 

95-95-4 

2,4, 5-Trichlorophenol 

50 

u 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

u 

118-74-1 

Hexachlorobenzene  .  . 

10 

u 

87-86-5 

Pentachlorophenol  .  . 

10 

o 

110-86-1 

Pyridine  . 

•  • 

50 

0 

95-48-7 

Cresol  (Total)  .  .  .  . 

•  « 

20 

0 

Nitrobenzene-d5  -  SS  . 

«  « 

70 

2-Fluorobipbenyl  -  SS 

«  « 

70 

Terphenyl-dl4  -  SS  .  . 

•  « 

76 

Phenol-d5  -  SS  .  .  .  . 

«  « 

52 

2-Fluorophenol  -  ss 

•  • 

66 

2,4,6-Tribromopbenol  - 

SS 

50 

Date  Extracted:  10/05/90 
Date  Analyzed:  10/26/90 
Dilution  Factor:  _ 1.0 


uq/L 


D  >  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Engineers 

_  Planners 

Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGH  Concentration:  LOW 

Lab  Sample  ID:  16874010 _  Sample  Matrix:  SOIL 

Client  Sample  ID:  ll-DC-02 _  Percent  Moisture:  _ 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/22/90 
Dilution  Factor:  _ 1.0 


SEMIVOLATILE  TCLP  COMPOUNDS 


CAS  Number _ uq/L  CAS  Number _ uq/L 


106-46-7 

1,4-Dichlorobenzene  . 

•  • 

10 

D 

67-72-1 

Hexachloroethane  .  .  . 

*  • 

10 

U 

98-95-3 

Nitrobenzene  . 

«  • 

10 

D 

87-68-3 

Hexacblorobutadiene 

«  • 

10 

D 

88-06-2 

2,4, 6-Trichlorophenol 

*  • 

10 

D 

95-95-4 

2,4, 5-Trichlorophenol 

«  • 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

•  • 

10 

U 

118-74-1 

Bexachlorobenzene  .  . 

«  • 

10 

O 

87-86-5 

Pentachloro^enol  .  . 

«  • 

50 

0 

110-86-1 

Pyridine  . 

«  • 

50 

U 

95-48-7 

Cresol  (Total)  .... 

*  a 

20 

0 

Nitrobenzene-d5  -  SS  . 

«  • 

64 

2-Fluorobiphenyl  -  SS 

«  • 

57 

Terphenyl-dl4  -  SS  .  . 

«  • 

60 

Phenol-d5  -  SS  .  .  .  . 

*  * 

54 

2-Fluorophenol  -  SS 

«  • 

49 

2,4,6-Tribramophenol  - 

SS 

47 

0  -  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Engineers 
Planners 
Economists 
Scientists 

Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sauqale  ID:  16874011 _ 

Client  Sample  ID:  DECON  AREA  W 


ORGANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sanple  Matrix:  SOIL 

Percent  Moisture:  _ 


SEMIVOLATILE  TCU  COMPOUNDS 


CAS  NunJaer _ uq/L  CAS  NunJaer 


106-46-7 

1,4-Dichlorobenzene 

10 

O 

67-72-1 

Hexachloroethane  .  .  . 

•  • 

10 

0 

98-95-3 

Nitrobenzene  . 

*  • 

10 

U 

87-68-3 

Hexachlorobutadiene 

•  • 

10 

U 

88-06-2 

2,4, 6-Trichlorophenol 

•  a 

10 

O 

95-95-4 

2,4, 5-Tr ichlorophenol 

•  • 

50 

O 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

«  « 

10 

O 

118-74-1 

Hexachlorobenzene  .  . 

10 

D 

87-86-5 

Pentachlorophenol  .  . 

•  a 

10 

0 

110-86-1 

Pyridine  . 

a  a 

50 

u 

95-48-7 

Cresol  (Total)  .... 

a  a 

20 

D 

Nitrobenzene-d5  -  SS  . 

a  a 

73 

2-Fluorobiphenyl  -  SS 

a  a 

62 

Terphenyl-dl4  -  SS  .  . 

a  a 

82 

Phenol-dS  -  SS  .  .  .  . 

a  a 

38 

2-Fluorophenol  -  SS 

a  a 

43 

2,4,6-Tribromophenol  - 

SS 

48 

Date  Extracted:  10/08/90 
Date  Analyzed:  10/26/90 
Dilution  Factor:  _ 1.0 


uq/L 


U  >  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quemtitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Date  Extracted:  10/08/90 
Date  Analyzed:  10/22/90 
Dilution  Factor:  _ 1.0 


ud/L 


106-46-7 

1,4-Dichlorobenzene  . 

10 

U 

67-72-1 

Hexachloroethane  .  .  . 

10 

D 

98-95-3 

Nitrobenzene  . 

10 

0 

87-68-3 

Hexachlorobutadiene  . 

10 

0 

88-06-2 

2,4, 6-Trichloropbenol 

10 

0 

95-95-4 

2,4, 5-Trichlorophenol 

50 

U 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

10 

0 

118-74-1 

Hexachlorobenzene  .  . 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

10 

0 

110-86-1 

Pyridine  . 

50 

0 

95-48-7 

Cresol  (Total)  .... 

•  • 

20 

D 

Nitrobenzene-d5  -  SS  . 

•  • 

79 

2-Fluorobiphenyl  -  SS 

•  • 

71 

Terphenyl-dl4  -  SS  .  . 

«  • 

76 

Phenol-dS  -  SS  .  .  .  . 

•  • 

72 

2-Fluorophenol  -  SS 

♦  • 

65 

2,4,6-Tribrcimophenol  - 

SS 

62 

Engineers 
Planners 
Economists 
Scientists 

LiUsoratory  Name:  CH2M  HILL/MGM 
Lab  Sample  ID:  Tcaj  BLANK 

Client  Sample  ID:  TC100401 _ 


CAS  Number 


ORSANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sample  Matrix:  SOIL 

Percent  Moisture:  _ 

SEMIVOLATILE  TCLP  COMPOUNDS 

ug/L  CAS  Number 


U  -  Compoiuid  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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'  Engineers 
Planners 
Economists 
Scientists 

Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  C10050B1 _ 

Client  Sample  ID:  QC  BLANK  W 


OBGANICS  ANALYSIS  DATA  SHEET 

Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


SEMIVOLATILE  TCLP  COMPOUNDS 


CAS  Number _ ug/L  CAS  Number 


106-46-7 

1,4-0 ichlor obenzene 

10 

U 

67-72-1 

Hexachloroethane  .  .  . 

10 

D 

98-95-3 

Nitrobenzene  . 

10 

U 

87-68-3 

Hexachlorobutadiene 

10 

D 

88-06-2 

2,4, 6-Trichlorophenol 

10 

D 

95-95-4 

2,4, 5-Trichlorophenol 

50 

0 

121-14-2 

2 , 4-Oinitrotoluene  .  . 

10 

D 

118-74-1 

Hexachlorobenzene  .  . 

10 

D 

87-86-5 

Pentachlorophenol  .  . 

10 

0 

110-86-1 

Pyridine  . 

SO 

D 

95-48-7 

Cresol  (Total)  .... 

20 

U 

Nitrobenzene-d5  -  SS  . 

94 

2-Fluorobiphenyl  -  SS 

108 

Terphenyl-dl4  -  SS  .  . 

88 

Phenol-d5  -  SS  .  .  .  . 

93 

2-Fluorophenol  -  SS 

107 

2,4,6-Tribromophenol  - 

SS 

98 

Date  Extracted:  10/05/90 
Date  Analyzed:  10/09/90 
Dilution  Factor:  _ 1»0 


uq/L 


O  >  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blank. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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ORGANICS  ANALYSIS  DATA  SHEET 

Coacentratlon:  LOW 

Sample  Matrix:  WATER 

Percent  Moistiire:  _ 


SEMIVOLATILE  TCLP  CC»a>OnMDS 
uq/L  CAS  Number _ 


106-46-7 

1,4-0 ichlorobenzene 

10 

0 

67-72-1 

Hexachloroethane  ... 

•  • 

10 

0 

98-95-3 

Nitrobenzene  . 

•  • 

10 

D 

87-68-3 

Hexachlorobutadiene 

•  • 

10 

a 

88-06-2 

2,4, 6-Trichlorophenol 

•  • 

10 

0 

95-95-4 

2,4, 5-Trichlorophenol 

•  • 

50 

0 

121-14-2 

2 , 4-Dinitrotoluene  .  . 

•  • 

10 

0 

118-74-1 

Bexachlorobenzene  .  . 

•  * 

10 

0 

87-86-5 

Pentachlorophenol  .  . 

10 

0 

110-86-1 

Pyridine  . 

•  • 

50 

0 

95-48-7 

Cresol  (Total)  .  .  .  . 

•  • 

20 

0 

Nitrobenzene-d5  -  SS  . 

•  • 

68 

2-Fluorobiphenyl  -  SS 

•  • 

66 

Terphenyl-dl4  -  SS  .  . 

•  • 

67 

Phenol-dS  -  SS  .  .  .  . 

*  • 

68 

2-Fluorophenol  -  SS  . 

«  • 

60 

2,4,6-Tribrompphenol  - 

SS 

60 

Engineers 

Planners 

Economists 

Scientists 


Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  C10090B1 _ 

Client  Sample  ID:  QC  BLANK  W  2 


CAS  Niunber 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/22/90 
Dilution  Factor:  _ 1.0 


uq/L 


D  >  Compound  analyzed  for  but  not  detected. 

B  -  Compound  was  detected  in  QC  blemlc. 

J  -  Reported  value  less  than  quantitation  limit. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Laboratory  Name:  CH2M  hit.t./mam  Concentration:  LOW  Date  Extracted;  10/08/90 

Lab  Sao^Ie  ID:  16874001 _  Sample  Matrix:  WATER  Date  Analyzed:  10/11/90 

Client  Sample  ID:  OS-DC-01 _  Percent  Moisture:  _  Dilution  Factor:  _ 1.0 

TCLP  PESTICIDE  COMPOUNDS 

r-A.«y  wnmhaf _ uq/L  CAS  Wiimber _ ug/L 

58-89-9 
76-44-8 
1024-57-3 
72-20-8 
72-43-5 
57-74-9 
8001-35-2 


Dibutylchlorendate  -  SS  84 

Tetrachloro-m-xylene  -  SS  102 


gamna-BHC  (Lindane)  ...  2  U 

Heptachlor .  2  U 

Heptachlor  Epoxide  ...  2  U 

Endrin .  2  U 

Methoxychlor  .  10  D 

Chlordane .  10  U 

Toxaphene .  50  o 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  standard  reported  as  percent  recovery. 
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Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HILL/mgm  Concentration:  LOW 

Lab  San^le  ID:  16874002 _  Sample  Matrix:  WATER 

Client  Sample  ID:  05-DC-02 _  Percent  Moisture:  _ 


TCLP  PESTICIDE  COMPOUNDS 


CAS  Wiimhiay _ uo/L  CAR  Wnmhftt- 

58-89-9  gamma-BHC  (Lindane)  ...  20 

76-44-8  Beptachlor  .  20 

1024-57-3  Beptachlor  Epoxide  ...  20 

72-20-8  Endrin . .  2  0 

72-43-5  Methoxychlor  .  10  0 

57-74-9  Chlordane  .  10  O 

8001-35-2  Toxaphene  .  50  0 


Dibutylchlorendate  -  SS  64 

Tetrachloro-m-xylene  -  SS  81 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 

Form  I 
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Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW  Date  Extracted:  10/08/90 

Lab  Sample  ID:  16874003 _  Sample  Matrix:  WATER  Date  Analyzed:  10/12/90 

Client  Sample  ID:  05-DC-03 _  Percent  Moisture:  _  Dilution  Factor:  _ liO 


TCLP  PESTICIDE  COMPOUNDS 


CAS  Number _ uq/L 

58-89-9  gamma-BHC  (Lindane)  ...  2  U 

76-44-8  Heptachlor  .  2D 

1024-57-3  Heptachlor  Epoxide  ...  2  U 

72-20-8  Endrin  .  2  U 

72-43-5  Methoxychlor  .  10  U 

57-74-9  Chlordane  .  10  U 

8001-35-2  Toxaphene  .  50  U 


CAS  Nvunber  _ ud/L 


Oibutylchlorendate  -  SS  78 

Tetrachloro-m-xylene  -  SS  102 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Dibu-tylchlorendate  -  SS  78 

Tetrachloro-m-xylene  -  SS  102 


D  -  Analyzed  for  bur  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 
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Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Scunple  ID;  16874005 _  Sample  Matrix:  WATER 

Client  Sample  ID:  07-DC-01 _  Percent  Moisture:  _ 

TCLP  PESTICIDE  COMPOUNDS 


CAS  Number _ uo/L  CAS  Nimber 

58-89-9  gamma-BHC  (Lindane)  ...  20 

76-44-8  Heptachlor  .  20 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  20 

72-43-5  Methoxychlor  .  10  O 

57-74-9  Chlordane  .  10  0 

8001-35-2  Toxaphene  .  50  O 


Dibutylchlorendate  -  SS  77 

Tetrachloro-m-xylene  -  SS  100 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


Date  Extracted:  10/08/90 
Date  Analyzed :  10/12/90 
Dilution  Factor;  _ 1.0 


ugZL 
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Laboratory  Name:  CH2M  hit-t./mcm  Concentration:  LOW 

Lab  Sample  ID:  16874006 _  Sample  Matrix:  WATER 

Client  Sample  ID:  08-DC-01 _  Percent  Moisture:  _ 

TCLP  PESTICIDE  CCSIPOONDS 


CAS  Wnmhcr _ Uq/L  CAS  Niimhgr 

58-89-9  gamma-BHC  (Lindane)  ...  2  U 

76-44-8  Heptachlor  .  2  U 

1024-57-3  Heptachlor  Epoxide  ...  2  U 

72-20-8  Endrin  .  2  U 

72-43-5  Methoxychlor  .  10  D 

57-74-9  Chlordane  .  10  U 

8001-35-2  Toxaphene  .  50  D 


Dibutylchlorendate  -  SS  74 

Tetrachloro-m-xylene  -  SS  96 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/12/90 
Dilution  Factor:  _ 1.0 


uq/L 


O  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JZ  -  Detected,  concentration  estimated. 

SS  -  Surrogate  standard  reported  as  percent  recovery. 
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Engineers 

Planrters 

Economists 
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Laboratory  Name:  CH2M  HILL/MGM 

Lab  Sample  ID:  16874007 _ 

Client  Sample  ID:  09-DC-02 _ 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


TCLP  PESTICIDE  COMPOUNDS 


CAS  Number _ ua/L  CAS  Number 

58-89-9  gamma-BHC  (Lindane)  ...  2  U 

76-44-8  Heptachlor  .  2  U 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  20 

72-43-5  Metboxychlor  .  10  O 

57-74-9  Chlordane  .  10  O 

8001-35-2  Toxaphene  .  50  0 


Dibutylchlorendate  -  SS  68 

Tetrachloro-m-xylene  -  SS  94 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/12/90 
Dilution  Factor:  _ 1.0 


uq/L 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  standard  reported  as  percent  recovery. 
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58-89-9  gamma-BHC  (Lindane)  ...  2  U 

76-44-8  Heptachlor  .  20 

1024-57-3  Beptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  20 

72-43-5  Methoxychlor  .  10  0 

57-74-9  Chlordane .  10  0 

8001-35-2  Toxaphene  .  50  0 


Dibutylchlorendate  -  SS  74 

Tetrachloro-m-xylene  -  SS  103 


O  -  Analyzed  for  bur  nor  derecred. 

B  -  Derecred  in  QC  blank. 

JX  -  Derecred,  concenrrarion  eerimared. 

SS  -  Surrogare  srandard  reporTed  as  percenr  recovery. 

Form  I 


000039 


CH2MHILL 


Montgomery 

En  vronmenial  Laboratory 


2567FairlaneDr;ve  PO  Box 230548. 
Montgomery.  Alabama  36t  16 


205  271  1444 


5B-89-9  gamna-BHC  (Lindane)  ...  2D 

76-44-8  Heptachlor  .  2D 

1024-57-3  Heptachlor  Epoxide  ...  2D 

72-20-8  Endrin  .  2D 

72-43-5  Methoxychlor  .  10  D 

57-74-9  Chlordane  .  10  D 

8001-35-2  Toxaphene  .  50  0 


Dibutylchlorendate  -  SS  38 

Tetrachloro-m-xylene  -  SS  76 


D  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 

Form  I 


0^00040 


CH2Mi-fiLL 


Montgomery 

Erv'rcnmentai  Laboratory 


2567  Fairlar^e  Drtve  PO  Box  230548 
Montgomery.  Alabama  361  ’6 


205  271  1444 


Engineers 

Planners 

EconomisTs 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  CH2M  HIT.t./mcm 
Lab  Sample  ID:  16874010 

Client  Sample  ID:  ll-DC-02 _ 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


TCLP  PESTICIDE  COMPOUNDS 


CAS  Wiimhcr _ ug/L  CAS  Number 

58-89-9  gamma-BHC  (Lindane)  ...  20 

76-44-8  Heptachlor  .  20 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  20 

72-43-5  Methoxychlor  .  10  O 

57-74-9  Chlordane  .  10  0 

8001-35-2  Toxaphene  .  50  0 


Dibutylchlorendate  -  SS  70 

Tetrachloro-m-xylene  -  SS  92 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/12/90 
Dilution  Factor:  _ 1.0 


uq/L 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 

Form  I 


j 

000041 

205  271  1444 


CH2MHILL 


Montgomery 

Environr^entai  LaOoratory 


2567 Fairlane  Drive  PO  Box 230548. 
Montgomery.  Aiat>ama361 16 


'  Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874011 _  Sample  Matrix:  WATER 

Client  Sample  ID:  DECON  AREA  W.  Percent  Moisture:  _ 

TCLP  PESTICIDE  COMPOUNDS 


CAS  Wnmhcr- _ uq/L  CAS 

58-89-9  gamma-BHC  (Lindane)  ...  20 

76-44-8  Heptachlor  .  20 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  20 

72-43-5  Methoxychlor  .  10  O 

57-74-9  Chlordane  .  10  O 

8001-35-2  Toxaphene  .  50  O 


Dibutylchlorendate  -  SS  91 

Tetrachloro-m-xylene  -  SS  84 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/12/90 
Dilution  Factor:  _ 1.0 


uq/L 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 

Form  I 


'J 

000042 

205  271^  044 


CI-I2MHILL 


Montgomery 

Emranmenta'  Laboratory 


2567 Fa:rtane  Or-vs.  P  O  Bex  230548. 
Montgomery.  Alabama  36 1  ’6 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name :  CH2M  htt.t./mcm 

Lab  Sample  ID;  TC100401 _ 

Client  Sample  ID:  TCLP  BLANK 


Concentrat ion ;  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


TCLP  PESTICIDE  COMPOUNDS 


f!AS  Wtimhar _ uo/L  CAS  Number 

58-89-9  gamma-BHC  (Lindane)  ...  2  U 

76-44-8  Heptachlor  .  2  U 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Bndrin  .  20 

72-43-5  Methoxychlor  .  10  O 

57-74-9  Chlordane  .  10  O 

8001-35-2  Toxaphene  .  50  O 


Dibutylchlorendate  -  SS  83 

Tetrachloro-m-xylene  -  SS  103 


0  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 

Form  I 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/11/90 
Dilution  Factor:  _ 1.0 


uq/L 


000043 


CH2MHILL 


Montgomery 

Envronwental  Laboratoy 


2567 Fairians  Dnve.  P  0.  Box  230548. 
Montgomery.  Alabama  36116 


205  271  1444 


Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  htt.t./mcm  Concentration:  LOW 

Lab  Sample  ID:  C10080B1 _  Sample  Matrix:  WATER 

Client  Sample  ID:  OC  BLANK _  Percent  Moisture:  _ 

TCLP  PESTICIDE  COMPOUNDS 


CAS  Number _ uq/L  CAS  Humber 

58-89-9  gamma-BHC  (Lindane)  ...  20 

76-44-8  Heptachlor  .  2D 

1024-57-3  Heptachlor  Epoxide  ...  20 

72-20-8  Endrin  .  2D 

72-43-5  Methoxychlor  .  10  O 

57-74-9  Chlordane  .  10  O 

8001-35-2  Toxaphene  .  50  O 


Dibutylchlorendate  -  SS  64 

Tetrachloro-m-xylene  -  SS  106 


O  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  bl’uik. 

JZ  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


Date  Extracted: 
Date  Analyzed: 
Dilution  Factor; 


10/08/90 

10/11/90 

1.0 

ua/L 


000044 


CH2MHIU 


Montgor^ey 

Environmental  L3borafoy 


2562 Fairtare  Drive  P  O  Box  230543 
Mortgorrery.  Alabama  36''  16 


205-271  1444 


Laboratory  Name:  htt.t./hgm 

Lab  Sample  ID:  16874001 

Client  Sample  ID:  05-DC-01 _ 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 

TCLP  HERBICIDE  COMPOUNDS 


CAS  Wiimhcr _ 

94-75-7  2,4-D 

93-72-1  Silvex 


uq/L 

1000  U 
100  D 


CAS  Number 


3, 5-Dichlorobenzoic  acid  -  SS  14 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


</ 


000045 


CH2MHILL 


Mortgome'y 

Envtronmerra:  Laboratory 


2567 Fa:'iare  Drive  P  O  Box 230548 
Mortgomery.  Aiabarrja36l  76 


205  271  1444 


CAS  Nuober 


94-75-7  2,4-D 

93-72-1  Silvex 


3 , 5-Dichlorobenzoic  acid 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


000046 

205  271. 1444 


C*~^2M  Hll_L 


Mo-’tgcmery 

Erv.  rcnr?en;3!  isbo'aioy 


2567 Fa^rlane  D'.ve  °0  Box  230548. 
Vootgomery  .4;abama36i16 


94-75-7  2,4-D 

93-72-1  Silvex 


1000  U 
100  D 


3,5-Dlchlorobenzolc  acid  -  SS  23 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


Mo^rgomery 

Env-rcnmer^ts'  Laborato'}- 


2S67Fa  'faneDr.ve  °0  8ox  230548, 
Mo'’;gomery  Alabama 36 ITS 


000047 

205  277  1444 


94-75-7 

93-72-1 


2,4-D 

Silvex 


3, 5-Dichlorobenzoic  acid  -  SS 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


(f 


000048 


£56^  D' \.-e  ^  C  3o’  £3S’5-^ 

A  sca-^a  :6 


TCLP  HERBICIDE  COMPOUNDS 


CAS  Nuinber _ uo/L  CAS  Number 

94-75-7  2,4-D  .  1000  U 

93-72-1  Silvex  .  100  0 


3,5-Oichlorobenzoic  acid  -  SS  09 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


Snv  ■or<'renia  Laco^aro'’. 


2567Fa:'ianeD>’ve  ^  O  Box  2305-^6 . 
K^on*gQmery  A  abd'r'.a36''  ^6 


000049 

205  271  1444 


Engineers 

Planners 

Econornists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name;  CH2M  HILL/MGM  Concentration;  LOW 

Lab  Sample  ID;  16874006 _  Sample  Matrix:  WATER 

Client  Sample  ID;  08-DC-01 _  Percent  Moisture;  _ 


TCLP  HERBICIDE  COMPOUNDS 


CAS  Number _ uq/l  CAS  Number 

94-75-7  2,4-D  .  1000  O 

93-72-1  Silvex  .  100  U 


3,5-Dichlorobenzoic  acid  -  SS  20 


Date  Extracted;  10/05/90 
Date  Analyzed:  10/10/90 
Dilution  Factor;  _ 1.0 


uq/L 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


</ 

000050 


h:ll 


^^ortg^■^rey 

En^-ronmer.ia:  Labo'aioy 


2567 Fa  nar.e  D'  ve.  P  O  Box  2305^3 
Montgor'-ey  A’acarraSeye 


205  271  144A 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name: 

Lab  Sample  ID: 

Client  Sample  ID:  09-DC-02 


CH2M  HILL/MGM 
16874007 _ 


Concentration : 
Sample  Matrix: 
Percent  Moisture: 


LOW 


WATER 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


TCLP  HERBICIDE  COMPOUNDS 


CAS  Number _ ug/L 

94-75-7  2,4-D  .  1000  U 

93-72-1  Silvex  .  100  D 

3, 5-Dichlorobenzoic  acid  -  SS  09 


CAS  Number 


-Ha/L 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


I 


000051 


CH2MHILL 


Montgomery 

Environmena'  Laboraioy 


2567 Fa'rlane  Drive  PO  Box  230548. 
Montgomery  Alabama 36t  16 


205271  1444 


Engineers 
Planners 
Economists 

Scientists  organics  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874008 _  Sample  Matrix:  WATER 

Client  Sample  ID:  lO-DC-01 _  Percent  Moisture:  _ 


TCLP  HERBICIDE  COMPOUNDS 


CAS  Mumbar _ uq/L  CAS  Number 

94-75-7  2,4-D  1000  U 

93-72-1  Silvex  .  100  O 


3, 5-Dichlorobenzoic  acid  -  SS  15 


Date  Extracted:  10/05/90 
Date  Analyzed :  10/10/90 
Dilution  Factor:  _ 1.0 


D  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


000052 


ChPMHILL 


Mo'^igC'nerv 

Ervtro^r^eXa’  LaOo'aton 


2567 ’^a  narte  O'  ve  PO  Box  230548. 
Monrgomery  Aiabama36H6 


205271  1444 


Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID:  16874009 _  Sample  Matrix:  WATER 

Client  Sample  ID;  11-DC-Ol _  Percent  Moisture:  _ 

TCLF  HERBICIDE  COMPOUNDS 

CAS  Number _ uq/l  p&r  Wnmhor 

I  94-75-7  2,4-D  .  1000  U 

93-72-1  Silvex  .  100  U 


3,5-Dlchlorobenzolc  acid  -  SS  14 


Date  Extracted :  10/05/90 
Date  Analyzed:  10/10/90 
Dilution  Factor;  _ 1.0 


uq/L 


O  -  Analyzed  for  but  not  detected. 

B  -  Detected  In  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


I 


000053 


Cl-‘2MHIiL 


Mortgc'r^e'y 

Envi'^or^rnerta  Latjcaton' 


256tF3  -:areO'ive  PO  Box 230548 
Ms-'tgc'r’en .  A.aDa'r^aSB’  16 


205  271  1444 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name:  ch3m  HTT.T./t«3M 

Lab  Sample  ID:  16874010 _ 

Client  Sample  ID:  ll~DC-02 _ 


Concentration:  LOW 

Sample  Matrix:  WATER 

Percent  Moisture:  _ 


TCLP  HERBICIDE  COMPOUNDS 


Date  Extracted ;  10/08/90 
Date  Analyzed:  10/10/90 
Dilution  Factor:  _ 1.0 


CAS  Number _ uq/L  CAS  Number _ ug/L  . 

94-75-7  2,4-D  .  1000  D 

93-72-1  Silvex  .  100  U 


3,5-Dichlorobenzoic  acid  -  SS  17 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


000054 


C^SMHiLL 


Mo^lgomey 

Environmerta’  '^aboratoy 


2557 Fairiane  Drive.  P.O.  Box  230548 
Montgomery  Alabama  36116 


205.271.1444 


Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Sample  ID;  16874011 _  Sample  Matrix:  WATER 

Client  Sjunple  ID;  DECON  AREA  W.  Percent  Moisture:  _ 

TCLP  HERBICIDE  COMPOUNDS 

CAS  Number _ uo/L  CAS  Number 


94-75-7 

2,4-D  . 

1000 

U 

93-72-1 

Silvex  . 

100 

U 

3, 5-Dichlorobenzoic  acid  - 

SS  13 

D  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Date  Extracted:  10/08/90 
Date  Analyzed:  10/10/90 
Dilution  Factor;  _ 1.0 


uq/L 


Form  I 


y* 

000055 


CH2MHILL 


Montgomery 

Environmental  Laboratory 


2567FairianeDr.  ve  PO  Box230S48. 
Montgomery  Alabama  361 16 


205.271  1444 


Engineers 
Planners 
Economists 

Scientists  ORGANICS  ANALYSIS  DATA  SHEET 

Laboratory  Name:  CH2M  HILL/MGM  Concentration:  LOW 

Lab  Saa^le  ID:  TC100401 _  Sample  Matrix:  WATER 

Client  Sample  ID:  TCLP  BLANK _  Percent  Moisture:  _ 

TCLP  HERBICIDE  COMPOUNDS 

CAS  Number _ uo/L  CAS  Nxunber 

94-75-7  2,4-D  .  1000  U 

93-72-1  Silvex  .  100  U 


3, 5-Dichlorobenzoic  acid  -  SS  11 


Date  Extracted:  10/05/90 
Date  Analyzed ;  10/10/90 
Dilution  Factor:  _ 1.0 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  Standard  reported  as  percent  recovery. 


Form  I 


</ 

000056 


C^2M  HILL 


Montgomery 

Environmental  Laboratory 


2567 fairlane Dr.ve.  Box 230546. 

Montgomery  Alabama  361 16 


205271  1444 


Engineers 

Planners 

Economists 

Scientists 


ORGANICS  ANALYSIS  DATA  SHEET 


Laboratory  Name: 
Lab  Sample  ID: 


CH2M  HILL/MGM 
W10050B1 _ 


Client  Sample  ID:  PC  BLANK 


Concentration: 
Sample  Matrix: 
Percent  Moisture: 


LOW 


WATER 


Date  Extracted:  10/05/ 
Date  Analyzed:  10/09/ 

Dilution  Factor:  _ 1.0 


TCLP  HERBICIDE  CQMPOONDS 


CAS  Number _ uo/L 

94-75-7  2,4-D  100 

93-72-1  Silvex  .  10 

3, 5-Dichloroben20ic  acid  -  SS  97 


CAS  Number 


U  -  Analyzed  for  but  not  detected. 

B  -  Detected  in  QC  blank. 

JX  -  Detected,  concentration  estimated. 

SS  -  Surrogate  SteUidard  reported  as  percent  recovery. 


Form  I 


■y 

000057 

CH2MHILL 

Montgomery 

2567 Fairlane  Dpve.  P  0.  Box23054S 

205.271. 1444 

En  vi'ormenta:  Laboratory 

Montgomery  Alabama  36116 

9^  0\\ 


Engineers 
Planners 

Economists  REPORT  OF  ANALYTICAL  RESULTS  Date:  10/31/90 

Scientists  Page:  1  of  12 

CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE  Project  Number:  SEF27794 . CO . 02 

GAINESVILLE,  FL  32605  GEORGIA  AIR  NATIONAL  GUARD 

Laboratory  Number:  16874 
Atten:  MR.  DON  HASH  Date  Received:  09/25/90 


Client: 


Sample  Description:  05-DC-01  1535  GRAB  LG85167 

Laboratory  Sample  Number:  16874001  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SW6010 

10 

<10 

ug/L 

10/10/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Bariun 

EPA200.7/SU6010 

200 

1000 

ug/L 

10/10/90 

TCLP  Cadniun 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/kg 

10/03/90 

TCLP  Chromium 

EPA200.7/SU6010 

10 

<1U 

ug/L 

10/10/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi 1 i ty 

SU846(1C):7.1 

.... 

NON-IGNITABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SW6010 

100 

<100 

ug/L 

10/10/90 

pH,  Solid 

SU9045 

.... 

5.4 

uni  ts 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 


Reviewed  by: 


INRPRPT(v900202) 

000058 

205  27 1  T444 


CH2MHIlL 


Quality 

Analytical  Laboratories 


2567 Fairlane Drive.  P  O  Box230S48 
Montgomery  Alabama 36t  16 


Engineers 
Planners 
Economists 
Scientists 

Client;  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten;  MR.  DON  HASH 


REPORT  OP  ANALYTICAL  RESULTS  Date:  10/31/90 

Page:  2  of  12 

Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number;  16874 
Date  Received:  09/25/90 


Sample  Description;  05-DC-02  1543  GRAB  LG85168 

Laboratory  Sample  Number:  16874002  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/10/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SU6010 

200 

590 

ug/L 

10/10/90 

TCLP  Cadniun 

EPA200.7/SW6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/kg 

10/03/90 

TCLP  Chromiun 

EPA200.7/SU6Q10 

10 

<10 

ug/L 

10/10/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi 1 ity 

SU846(1C);7.1 

.... 

NON-IGNITABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SW6010 

100 

200 

ug/L 

10/10/90 

pH,  Solid 

SU9045 

.... 

5.1 

units 

10/08/90 

Sulfide 

EPA376.1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SU7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 


Reviewed  by: 


INRPRPT(v900202) 


000059 


P05  271  1444 


CH2MHILL 


Quality 

Analytical  Laboratories 


2567 Fairlane Drive  PC  Bov 230548. 
Montgomery  Alabama  361 16 


Engineers 

Planners 

Economists 

Scientists 


Client;  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  05-DC-03  1547  GRAB  LG85169 

Laboratory  Sample  Number:  16874003  Date  Collected;  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/10/90 

TCLP  Arsenic 

EPA206.2/SU7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SU6010 

200 

370 

ug/L 

10/10/90 

TCLP  Ca<*nium 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/ kg 

10/03/90 

TCLP  Chromiun 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/10/90 

TCLP  Mercury 

EPA245.1/SW7470 

0.2 

<0.2 

ug/L 

10/10/90 

Igni Lability 

SU846(1C):7.1 

.... 

NON-IGNITABLE 

.... 

•,0/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/10/90 

pH,  Solid 

SU904S 

.... 

5.0 

uni  ts 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SU7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  ciherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 


INRPRPT(v900202) 


000060 

205  271  1444 


CH2MHILL 


Quality 

Analytical  Laboratc'es 


256~ nairlane Drive  PQ  Bok23054S 
Mortccmery  Alabama 36' 16 


Engineers 

Planners 

Economists 

Scientists 


Client:  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  05-DC-04  1552  COMP  LG85170 

Laboratory  Sample  Number:  16874004  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Uni  ts 

Ana  Date 

TCLP  Si Iver 

EPA200.7/SW6010 

10 

<10 

ug/L 

0/11/90 

TCLP  Arsenic 

EPA206.2/SU7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Bariun 

EPA200.7/SU6010 

200 

610 

ug/L 

10/11/90 

TCLP  Cadmium 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/kg 

10/03/90 

TCLP  Chromium 

EhA200.7/SW6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi lity 

SU846(1C):7.1 

.... 

NOH-IGNITABLE 

- 

10/11/90 

TCLP  Lead 

EPA200.7/SW6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SW9045 

.... 

5.5 

uni  ts 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Results 


for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 


Reviewed  by: 


INRPRPT(v900202) 

000061 


Quality 

Anaiyt’cai  Laborato^’es 


256^ ^airiar^e Drive  PC  60  2305^6. 
Mortgorrer\'.  Alabama  361 


205  2^1  144-i 


Engineers 
Planners 
Economists 
Scientists 

Client:  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  07-DC- 
Laboratory  Sample  Number: 

01  1559  GRAB  LG85171 

16874005  Date  Collected:  09/22/90 

Matrix: 

SOIL 

Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SU7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SW6010 

200 

950 

ug/L 

10/11/90 

TCLP  Cadnium 

EPA200.7/SW6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA33S.2 

0.6 

<0.6 

mg/ kg 

10/05/90 

TCLP  Chromiisn 

EPA200.7/SU6010 

10 

57 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi lity 

SU846(1C):7.1 

— 

NOM 

-IGNITABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SU9045 

.... 

5.9 

units 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SU7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT;  NA  =  NOT  APPLICABLE. 


Reviewed  by: 


INRPRPT(v900202) 

000062 

205  271  1444 


CH2MHILL 


Quality 

Analytical  Latxiratories 


2567 Fairlane  Drive  P  O  Box  230548, 
Montgomery.  Alabama  36i  16 


Engineers 

Planners 

Economists 

Scientists 


Client:  CH2M  HILL/L6N 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  08-DC- 
Laboratory  Sample  Number: 

01  1604  COMP  LG85172 

16874006  Date  Collected:  09/22/90 

Matrix: 

SOIL 

Analytical  Parameter 

Method 

Det  Limit 

Result 

Uni  ts 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SW6010 

200 

620 

ug/L 

10/11/90 

TCLP  Cadniun 

EPA200.7/$W6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA33S.2 

0.6 

<0.6 

mg/kg 

10/05/90 

TCLP  Chromiun 

EPA200.7/SU6Q10 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Igni Lability 

SU846(1C):7.1 

— NON 

-IGNITABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SW6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SU9045 

.... 

5.2 

units 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 


INRPRPT(v900202) 

000063 


CH2MHILL 


Quality 

Analytical  Latjoratories 


2567 Fairlane Drive.  P.O  Box330548 
Montgomery.  Alabama  36116 


205  271  1444 


Engineers 
Planners 
Economists 
Scientists 

Client:  CH2M  HILL/L6N 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received;  09/25/90 


Sample  Description:  09-DC-02  1607  GRAB  LG85173 

Laboratory  Sample  Number:  16874007  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Bariun 

EPA200.7/SU6010 

200 

460 

ug/L 

10/11/90 

TCLP  Cadnium 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/ kg 

10/05/90 

TCLP  Chromiljs 

EPA200.7/SW6010 

10 

<10 

ug/L 

10/11/90 

TCLP  ;ury 

EPA245.1/SW7A70 

0.2 

<0.2 

ug/L 

10/10/90 

Ignii^ui Lity 

SU846(1C):7.1 

.... 

NON -1 ON  I  TABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SU9045 

.... 

5.8 

units 

10/08/90 

Sulfide 

EPA376.1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT;  NA  =  NOT  APPLICABLE. 


INRPRPT(v900202) 

000064 


CH2MHILL 


Quality 

Analytical  Laboratones 


2567 Fairlane  Drive,  P  O  Box  230548. 
Montgomery.  Alabama  361 16 


205  271  1444 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  lO-DC-01  1617  COMP  LG85174 

Laboratory  Sample  Number:  16874008  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraoeter 

Method 

Det  Limit 

Result 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Bariun 

EPA200.7/SU6010 

200 

410 

ug/L 

10/11/90 

TCLP  Cadmiun 

EPA200.7/SW6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA33S.2 

0.6 

<0.6 

rag/ kg 

10/05/90 

TCLP  Chromiuro 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitability 

SWS46(1C):7.1 

.... 

NON-IGNITABLE 

.... 

10/11/90 

.  TCLP  Lead 

EPA200.7/SW6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SU9(K5 

.... 

5.2 

units 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/kg 

10/10/90 

TCLP  Seleniun 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Engineers 
Planners 
Economists 
Scientists 

Client:  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


Atten:  MR.  DON  HASH 


Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  -  NOT  APPLICABLE. 


INRPRPT(v900202) 

00006S 

205  271  1444 


CH2MHILL 


Ovality 

Analytical  Lalxratones 


2567FairlaneDnve  PO  Box  230548 
Montgomery.  Alabama  361 16 


Enaineers 

Planners 

Economists 

REPORT  OF  ANALYTICAL  RESULTS 

Date: 

10/31/90 

Scientists 

Page: 
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Client:  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 

Project  Number: 

SEF27794 

.CO. 02 

GAINESVILLE,  FL  32605 

GEORGIA  AIR  NATIONAL  GUARD 

Laboratory  Number:  16874 

Atten:  MR.  DON  HASH 

Date  Received: 

09/25/90 

Sample  Description:  11-DC-Ol 

1623  GRAB  LG85175 

Laboratory  Sample  Number:  16874009  Date  Collected: 

09/22/90  Matrix:  SOIL 

Analytical  Parameter 

Method 

Det  Limit  Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SW6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SU7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Bariun 

EPA200.7/SU6010 

200 

640 

ug/L 

10/11/90 

TCLP  Cadmiun 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

rag/kg 

10/05/90 

TCLP  Chromium 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA24S.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi lity 

SW846(1C):7.1 

.... 

NON -IGN I  TABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SW6010 

100 

220 

ug/L 

M/ 11/90 

pH,  Solid 

SW904S 

.... 

6.2 

units 

10/08/90 

Sulfide 

EPA376.1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Selenium 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

CH2MHILL 


Quality 

Analytical  Latxiratories 


2567 Fairlane  Drive.  P  O  Box  230548. 
Montgcmery.  Alabama  361 16 


Engineers 
Planners 
Ecor)omists 
Scientists 

Client;  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE 
GAINESVILLE,  FL  32605 


At ten:  MR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  ll-DC-02  1628  GRAB  LG85176 

Laboratory  Sample  Number:  16874010  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parameter 

Method 

Det  Limit 

Result 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SU6010 

200 

240 

ug/L 

10/11/90 

TCLP  Cadniun 

EPA200.7/SU6010 

5 

<5 

ug/L 

../12'<50 

Cyanide,  Distilled 

EPA335.2 

0.6 

<0.6 

mg/ kg 

10/05/90 

TCLP  Chromium 

EPA200.7/SW6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SW7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi lity 

SU846<1C)!7.1 

NON - I GN I TABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SW9045 

.... 

5.4 

units 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Seleniun 

EPA270.2/SU7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  -  NOT  APPLICABLE. 


Reviewed  by: 


INRPRPT(v900202) 

000067 


CH2MHILL 


Quality 

Analytical  Laboratories 


2567 Fairiane Drive.  P.O  Box230548 
Montgomery.  Alabama  36t  16 


205  271  1444 


i - 

f  Engineers 

1 

f  Planners 
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Client 

:  CH2M  HILL/LGN 

7201  N.W.  IITH  PLACE  Project  Number:  SEF27794.C0.02 

GAINESVILLE,  FL  32605  GEORGIA  AIR  NATIONAL  GUARD 


Laboratory  Number:  16874 

Atten:  MR.  DON  HASH  Date  Received:  09/25/90 


Sample  Description:  DECON 
Laboratory  Sample  Number: 

AREA  W.  WASTE  1632  COMP  LG85177 

16874011  Date  Collected:  09/22/90  Matrix: 

SOIL 

Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SU7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SU6010 

200 

560 

ug/L 

10/11/90 

TCLP  Cadniim 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

0.7 

<0.7 

mg/kg 

10/05/90 

TCLP  Chromiun 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA24S.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Igni Lability 

SU846(  10:7.1 

.... 

MON -I  ON I TABLE 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SW9045 

.... 

5.7 

units 

10/08/90 

Sulfide 

EPA376. 1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  SeleniuD 

EPA270.2/SU7740 

2S 

<25 

ug/L 

10/11/90 

Results  for  non-agueous  matrices  are  based  on  dry  seunple  weight  unless  noted  otherwise. 

COMMENT:  NA  =>  NOT  APPLICABLE. 

Reviewed  by: 

INRPRPT(v900202) 


CH2MHILL 

Quality 

2567 Fairlane  Drive.  P  0  Box  230548, 

000068 

205  271  1444 

Analytical  Laboratories 

Montgomery.  Alabama  361 16 

Engineers 
Planners 
Economists 
Scientists 

ent:  CH2M  HILL/LGN 

7201  N.H.  IITH  PLACE 
GAINESVILLE,  FL  32605 


At ten:  HR.  DON  HASH 
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Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NATIONAL  GUARD 
Laboratory  Number:  16874 
Date  Received:  09/25/90 


Sample  Description:  METHOD 
Laboratory  Sample  Number: 

BLANK 

16874ZS1  Date  Collected:  09/25/90 

Matrix : 

SOIL 

BLANK 

Analytical  Parameter 

Method 

Det  Limit 

Result 

Units 

Ana  Date 

TCLP  Silver 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Arsenic 

EPA206.2/SW7060 

10 

<10 

ug/L 

10/09/90 

TCLP  Barium 

EPA200.7/SU6010 

200 

<200 

ug/L 

10/11/90 

TCLP  Cadmiim 

EPA200.7/SU6010 

5 

<5 

ug/L 

10/12/90 

Cyanide,  Distilled 

EPA335.2 

5.0 

<5.0 

ug/L 

10/05/90 

TCLP  Chromium 

EPA200.7/SU6010 

10 

<10 

ug/L 

10/11/90 

TCLP  Mercury 

EPA245.1/SU7470 

0.2 

<0.2 

ug/L 

10/10/90 

Ignitabi lity 

SU846(1C):7.1 

.... 

NA 

.... 

10/11/90 

TCLP  Lead 

EPA200.7/SU6010 

100 

<100 

ug/L 

10/11/90 

pH,  Solid 

SW9045 

.... 

NA 

units 

10/08/90 

Sulfide 

EPA376.1/376.2 

2.0 

<2.0 

mg/Kg 

10/10/90 

TCLP  Seleniun 

EPA270.2/SW7740 

25 

<25 

ug/L 

10/11/90 

Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


COMMENT:  NA  =  NOT  APPLICABLE. 
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CASE  NARRATIVE 
General  Chemistry 
27760 


I.  Holding  Time;  All  criteria  met. 


II.  Analysis: 


A. 

B. 

C. 

D. 

E. 

F. 

G. 


Calibration: 

Blanks : 

Matrix  Spike: 

Duplicate  Analysis: 

Lab  Control  Sample: 

The  Nitrate  results  are  reported  as  N.  To  convert 
to  Nitrate  as  N03  multiply  the  result  by  4.43. 
Other:  None. 


Acceptance  criteria  met. 
Acceptance  criteria  met. 
Acceptance  criteria  met. 
Acceptance  criteria  met. 
Acceptance  criteria  met. 


III.  I  certify  that  this  data  package  is  in  compliance  with  the 
terms  and  conditions  agreed  to  by  the  client  and  CH2M  HILL, 
both  technically  and  for  completeness,  for  other  than  the 
conditions  detailed  above. 


SIGNED 


ght  / 


DATE: 


Randall  L.  Wright 
General  Chemistry  Supervisor 
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Engineers 
Planners 
Economists 

Scientists  RSPORT  OF  AMALYTICAL  RSSULTS  Date:  10/12/90 

Pag*:  1  of  12 

:  ca2M  BIIX/LHS 

2567  FAIRLANB  DR.  Project  Number:  SEF27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  HAT'D.  GUARD 

NCNTTGOMERY,  AL  36123-0548  Laboratory  Humber:  27760 

Atten:  MS.  EMILY  RAMUCHAK  Date  Received:  10/05/90 


Sample  Description:  05-DC* 
Laboratory  Sample  Number: 

-01  LM16874001 

27760001  Date  Collected:  09/22/90  Matrix: 

SOIL 

Analytical  Paraaatar 

Nathod  Dat  Lieit  Raault 

inita 

Ana  Data 

Sulfide.  Extractable 

ag/Kg 

10/10/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


Reviewed  by: 


INRPRPT(v900202) 

000071 


CH2MHILL 
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REPORT  OF  ANALYTICAL  RESULTS 


Date:  10/12/90 
Page:  2  of  12 


Engineers 
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Scientists 

Client:  CR2M  HZLL/LM6 

2567  FAZRLANB  OR. 

P.O.  BOX  230548 
MCWTGOMBRY,  AL  36123-0548 
Atten:  MS.  EMILY  RAMOCHAK 


Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NAT’L.  GUARD 
Laboratory  Number:  27760 
Date  Received:  10/05/90 


Sample  Description:  05-DC-02  LN16874002 

Laboratory  Sample  Number:  27760002  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraeatar 


Sulfida,  Extractabla 


Dat  Lieit 


EPA376.1(NaD) 


as/KS  10/10/90 


Results  for  non-aqueous  owtrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 
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REPORT  OP  AHALYTICAL  RESULTS 


Client:  CH2M  UlhL/lifG 

2567  PAIRIANE  DR. 

P.O.  BOX  230548 
MONTGOMERY,  AL  36123-0548 
Atten:  MS.  EMILY  RAMOCHAK 


Date:  10/12/90 
Page:  3  of  12 


Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  NAT'L.  GUARD 
LaJsoratory  Nuntber:  27760 
Date  Received:  10/05/90 


Sample  Deacription:  05-0C-03  LM16874003 

Laboratory  Saa^le  Number:  27760003  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraeatar 


Det  Licit 


Sulfida,  Extraetabla 


EPA376.1(NC0) 


ng/Kg  10/10/90 


Reaulte  for  non-aqueoue  matricea  are  based  on  dry  sample  weight  unless  noted  otherwise. 
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916.244.5227 


Engineers 
Planners 
Economists 

Scientists  REPORT  OP  ANALYTICAL  RESOLTS  Date;  10/12/90 

Page:  4  of  12 

Client:  CH2M  HILL/LMG 

2567  PAIRLANE  DR.  Project  Number:  SEP27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  NAT'L.  GUARD 

HONTGMCERY,  AL  36123-0548  Laboratory  Number:  27760 

Atten:  MS.  EMILY  RAMDCHAK  Date  Received:  10/05/90 


Sample  Description:  05-DC-04  LH16874004 

Laboratory  Sample  Number:  27760004  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraaetar 
Sulfide,  Extractable 


Method 

EPA376.1(NaD> 


Det  Lisit 

2.0 


Result  Units  Ana  Date 

<2.0  no/K9  10/10/90 


Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


Reviewed  by: 
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REPORT  OP  ANALYTICAL  RESULTS 


Date:  10/12/90 
Paget  5  of  12 


Engineers 

Planners 

Economists 

Scientists 


Client:  CH2M  HXLL/LM6 

2567  FAIRLANE  DR.  Project  Number:  SEF27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  NAT’L.  GUARD 

MONTGOMERY,  AL  36123-0548  Laboratory  Number:  27760 

Atten:  MS.  EMILY  RAMUCHAK  Date  Received:  10/05/90 


Sample  Description:  07-DC-01  LM16874005 
Laboratory  Sample  Number:  27760005  Date 

Collected:  09/22/90 

Matrix: 

SOIL 

Analytical  Paraeatar  Mathod 

Dat  Limit 

Result 

Units 

Ana  Data 

Sulfide,  Extractable  EPA376.1(NaO) 

<2.0 

sg/Ko 

10/10/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 
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REPORT  OF  AMALYTICAL  RESULTS 


Datet  10/12/90 
Paget  6  of  12 


Engineers 

Planners 

Economists 

Scientists 


Client:  CH2M  HZLL/LH6 

2567  FAZRLANE  OR.  Project  Number:  SSF27794.C0.02 

P.O.  BOX  230548  GEOIKIIA  AIR  NAT'L.  GUARD 

MONTGOMBRT,  AL  36123-0548  Laboratory  Humbert  27760 

Atten:  MS.  EMILY  RAMUCHAX  Date  Recelvedt  10/05/90 


Sample  Description:  08-DC-01  LM16874006 

Laboratory  Sample  Number:  27760006  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraeetar 


Method  Det  Liait  Reeult  Unite  Ana  Date 


Sulfide,  Extractable 


EPA376.1(MC0> 


10/10/90 


Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


Reviewed  by: 
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Engineers 
Planners 
Economists 

Scientists  REPORT  OF  RHRLYTICAL  RESULTS  Date:  10/12/90 

Page:  7  of  12 

Client:  CH2M  HILL/LH6 

2567  FAIRLRMB  DR.  Project  Nunber:  SBP27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  NAT’L.  GUARD 

HniTGOMBRT,  AL  36123-0548  Laboratory  Number:  27760 

Atten:  MS.  EMILY  RAMUCHAX  Date  Received:  10/05/90 


Sample  Description:  09-DC-02  LM16874007 

Laboratory  Sanple  Number:  27760007  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Paraaeter 

Method 

Det  Limit 

Raault 

Units 

Ana  Date 

Sulfida,  Extractabla 

EPA376.1(NOO) 

HinMMll 

as/Kg 

10/10/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 


Revie%ied  by: 
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Scientists  REPORT  OF  ANALTTICM.  RESULTS  Date:  10/12/90 

Page:  8  of  12 

:  CH2N  HXLL/LHG 

2567  FAIRLANE  DR.  Project  Humber:  SEF27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  RAT’D.  GUARD 

MMITGOIfERy,  AL  36123-0548  Laboratory  Nuadser:  27760 

Atten:  MS.  EMILY  RAMUCHAK  Date  Received:  10/05/90 


Sample  Description:  lO-DC-01  LM16874008 

Laboratory  Sao^le  Humber:  27760008  Date  Collected:  09/22/90 

Matrix: 

SOIL 

Analytical  Parewtar  Method  Det  Lieit 

Result 

Units 

Ana  Date 

Sulfide.  Extractable  EPA376.1(NOO)  2.0 

<2.0 

Essm: 

ag/Kg 

10/10/90 

Client 


Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 
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Date:  10/12/90 
Page:  9  of  12 


Engineers 
Planners 
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:  CH2M  HZLL/LHO 

2567  FAIRIAME  DR.  Project  Number:  SEF27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  NAT'L.  GUARD 

MONTGOHERYr  AL  36123~0548  Laboratory  Number:  27760 

Atten:  MS.  EMILY  RAMDCHAK  Date  Received:  10/05/90 


Sample  Description:  11-DC- 
Laboratory  Sample  Number: 

-01  LM16874009 

27760009  Date  Collected:  09/22/90  Matrix:  SOIL 

Analytical  Parasetar 

HetlMd  Det  Liait  Result  Unite 

Ana  Date 

Sulfide,  Extractable 

EPA376.1(NQ0)  2.0  <2.0  SO/KO 

10/10/90 

Reeulta  for  non-aqueoua  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 

Reviewed  by: 
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REPORT  OF  AHALYTICAL  RESOLTS 


Client:  CH2M  HILL/LMG 

2S67  FAZRIAME  DR. 

P.O.  BOX  230548 
HOMTGOMBRY,  AL  36123-0548 
Atten:  MS.  EMILY  RAMOCHAK 


Date:  10/12/90 
Page:  10  of  12 


Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  MAT'D.  GDARD 
Laboratory  Nximber:  27760 
Date  Received:  10/05/90 


Sample  Description:  ll-DC-02  LM16874010 

Laboratory  Sample  Number:  27760010  Date  Collected:  09/22/90  Matrix:  SOIL 


Afwtytfcal  Parmetar 


Oat  Liait 


Sulfide,  Extractable 


EPaSTi.KNOD) 


Results  for  non-aqueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 

Reviewed  by: 

IMRPRPT(v900202) 
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Planners 
Economists 

Scientists  BBPORT  OF  WIM.YTICAL  RESULTS  Date:  10/12/90 

Pagat  11  of  12 

i  CH2M  HZLL/LH6 

2567  FAZRLMIB  DR.  Project  Number:  SEF27794.C0.02 

P.O.  BOX  230548  GEORGIA  AIR  NAT'L.  GUARD 

MONTGOMERY,  AL  36123-0548  Laboratory  Number:  27760 

Atten:  MS.  EMILY  RAMUCHAK  Date  Received:  10/05/90 


Sample  Description:  DEOON  AREA  MASTS  LM16874011 

Laboratory  Sample  Number:  27760011  Date  Collected:  09/22/90  Matrix:  SOIL 


Analytical  Parasatar 

Method 

Det  Lisit 

Reault 

Units 

Ana  Date 

Sulfida,  Extractabla 

EPA376.1<MaO) 

WBm 

sg/Kg 

10/10/90 

Results  for  non-aqueous  matrices  are  based  on  dry  sample  %*eight  unless  noted  otherwise. 


CH2MHH1 
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SKPOST  OF  ANALYTICAL  RESOLTS 


Date:  10/12/90 
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Client:  CH2H  HXLL/LMS 

2567  PAXRLANB  OR. 

P.O.  BOX  230548 
MONTGOMERY,  AL  36123-0548 
Atten:  MS.  EMILY  RAMOCHAK 


Project  Number:  SEF27794.C0.02 
GEORGIA  AIR  MAT'L.  GOARO 
Laboratory  Number:  27760 
Date  Received:  10/05/90 


Sample  Description:  METHW  BLANK 

Laboratory  Sample  Number:  27760ZS1  Date  Collected:  10/05/90  Matrix: 


Aiwlytical  Pareaeter  Mattiod  Det  Lfeit  Result 


Sulfide,  Extractable  EPA376.UNC0}  2.0  <2.0 


SOIL  BLANK 


Units  Ana  Oate 


as/Kg  10/10/90 


Results  for  non-agueous  matrices  are  based  on  dry  sample  weight  unless  noted  otherwise. 
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October  17,  1990 
SEF27794.C0 


Mr.  Del  Lxing 
Project  Manager 

Martin  Marietta  Energy  Systems,  Inc. 

831  Tri-County  Boulevard 
Tri-County  Mall 
Oliver  Spring,  TN  37840 

Dear  Del: 

Subject:  Georgia  Air  National  Guard-Response  to  Field  Surveillance  Comments 

(10-2-90  C.  Lutz)  and  Review  of  August  Monthty  Progress  Report 
(9-27-90,  R.  Westmoreland). 

On  October  1  and  October  10,  1990,  CH2M  HILL  received  copies  of  internal  corres¬ 
pondence  prepared  by  Martin  Marietta  Energy  Systems  (MMES),  Inc.,  personnel. 

The  documents  presented  comments  on  a  Field  Surveillance  (performed  by 
Mr.  Charlie  Lutz,  9-20-90)  and  the  August  Monthly  Laboratory  Progress  Report 
prepared  by  CH2M  HILL  on  September  4,  1990. 

During  the  Field  Surveillance,  Mr.  Lutz  made  five  findings  and  fom  observations. 
According  to  Mr.  Lutz’s  correspondence,  the  findings  do  not  require  a  response  while 
the  observations  may  require  a  field  change  request  or  other  appropriate  action. 
Although  findings  require  no  official  action,  this  letter  will  address  both  the  findings 
and  observations.  The  following  is  a  sequential  response  to  Mr.  Lutz’s  comments.  A 
copy  of  Mr.  Lutz’s  and  Mr.  Westmoreland’s  comments  are  included  following  this 
letter  so  that  each  comment  does  not  need  to  be  restated. 

HNDINGS 

1.  Noted  and  will  be  followed  in  the  future. 

2.  DOE/HWP-69  states  that  sampling  equipment  used  to  collect  samples  for 
pesticide,  PCB’s,  or  fuel  analysis  should  be  rinsed  with  hexane  following  a 
methanol  rinse.  Since  samples  collected  during  the  Site  Investigation  at 


CH2M  HILL  Southeast  Florida  Office  Hillsboro  Executive  Cer>ter  North.  600  Fairway  Drive,  Suite  350  305.^26.4006 

Deerfield  Beach,  Florida  33441  407. 737.6665 
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Georgia  Air  National  Guard  (GANG)  were  analyzed  for  Total  Petroleum 
Hydrocarbons  (TPH)  it  was  agreed  upon  by  Mr.  Dan  Oakley  (HAZWRAP) 
and  Mr.  Rick  Olson  (CH2M  HILL)  that  sampling  equipment  would  be  rinsed 
with  hexane  as  part  of  the  decontamination  process.  Because  the  SISAP  did 
not  state  that  equipment  would  receive  a  hexane  rinse,  a  Field  Change 
Request  Form  (FCRF)  must  be  filed.  An  FCRF  (Number  9)  for  this 
modification  is  included  following  this  letter. 

3.  Noted  and  will  be  properly  abandoned. 

4.  Because  each  well  was  developed  using  a  transparent  bailer,  the  need  to  check 
for  floating  product  was  performed  from  the  first  bailer  during  development 
rather  than  during  a  separate  step  as  originally  contemplated  in  the  SISAP. 

An  FCRF  (Number  10)  for  this  modified  practice  is  included  following  this 
letter. 

5.  When  the  SI  SAP  was  originally  drafted,  it  was  assumed  that  the  monitor  wells 
would  be  purged  using  a  centrifugal  pump.  Because  of  their  relatively  small 
volume  and  low  rate  of  recovery,  it  was  determined  that  purging  the  wells  with 
a  bailer  prior  to  sampling  would  be  more  efficient.  It  was  also  decided  that 
unless  a  well  was  grossly  contaminated  with  floating  product,  purging  could  be 
performed  with  the  same  bailer  which  would  be  used  to  sample  the  well  for 
confirmatory  analysis.  Because  the  sampling  bailer  was  introduced  to  the  well 
during  purging  (removing  in  excess  of  10  bailer  volumes  of  groundwater)  it  was 
decided  that  the  bailer  did  not  need  to  remove  an  additional  three  bailer 
volumes  to  become  further  rinsed  by  groundwater.  This  procedure  represents  a 
slight  change  from  the  method  outlined  in  the  SI  SAP.  As  such,  an  FCRF 
(Number  11)  for  this  change  is  included  following  this  letter. 

OBSERVATIONS 

1.  On  September  24,  1990,  CH2M  HILL  personnel  performed  well  development 
and  cleaning  on  monitor  well  09-MW-01  at  Site  No.  9.  Cleaning  the  well  was 
performed  ^  pumping  the  well  with  a  centrifugal  pump  to  lower  the  ground- 
water  level  and  then  inserting  a  swab  to  physically  remove  the  grease  on  the 
well’s  casing.  The  swab  was  constructed  by  wrapping  absorbent  pads  on  the 
end  of  one-inch  PVC  casing.  This  action  was  repeated  using  clean  pads  until 
no  further  grease  was  observed  on  the  pad.  Following  the  cleaning,  the  well 
was  sampled  for  confirmatory  analysis. 


Mr.  Del  Long 
Page  3 
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Although  the  grease  was  definitely  observed  within  09-MW-01  during  the 
groundwater  sampling,  it  is  our  belief  that  this  may  be  a  condition  within  the 
soil  and  groundwater.  The  well  screen  and  casing  were  pressure  and  steam 
cleaned  prior  to  their  installation  to  avoid  such  a  situation. 

2.  Labels  were  replaced  to  avoid  bottle  content  confusion. 

3.  Master  padlocks  (No.  3990)  keyed  alike  were  installed  on  all  22  of  the  newly 
installed  monitor  wells.  This  activity  was  performed  on  October  3,  1990,  when 
a  round  of  water  level  measurements  was  performed  on  all  new  and  existing 
wells,  piezometers,  and  surface  water  bodies.  During  the  surveillance  of 
September  10,  1990,  the  locks  had  been  ordered  by  the  drilling  subcontractor 
and  were  awaiting  delivery. 

4.  Approximately  half  of  the  PVC  well  caps  cracked  shortly  after  being  installed. 
This  fact  was  brought  to  the  drilling  contractor’s  attention.  New  caps 
(manufactured  by  S.E.W.S.)  were  installed  on  October  3,  1990.  The  new  caps 
contain  a  metal  bottom  flange  and  are  less  likely  to  crack. 

Review  comments  were  also  prepared  by  Mr.  Richard  Westmoreland  on  CH2M 
hill’s  August  Monthly  Laboratory  Progress  Report.  Mr.  Westmoreland  had  seven 
comments  which  he  requested  responses  to  in  writing.  Four  of  the  comments 
addressed  the  field  sampling  approach  while  the  final  three  were  directed  toward  the 
laboratory. 

The  following  responses  address  Mr.  Westmoreland’s  comments  on  the  field  sampling 
issues;  responses  from  the  laboratory  will  be  addressed  in  a  future  correspondence 
directly  from  the  laboratory. 

1.  Field  Blanks  according  to  DOE/HWP-65  are  samples  of  water  used  for 

decontamination  and  steam  cleaning.  At  minimum,  one  sample  from  each 
event  and  each  source  is  to  be  analyzed  for  all  parameters  that  the  field  sam¬ 
ples  are  being  analyzed.  During  the  SI  at  GANG,  one  source  of  water  was 
used  for  all  decontamination  activities.  This  source  was  a  spigot  supplying 
municipal  water  at  the  driller’s  staging  area.  This  source  was  sampled  on 
May  24,  1990  and  analyzed  for  TPH,  PAH.  Priority  Pollutant  Metals  (unfil¬ 
tered),  and  volatile  compounds.  Since  the  entire  field  exercise  was  considered 
one  event,  and  only  one  source  of  water  was  used  for  decontamination,  only 
one  sample  was  analyzed  (5-24-90,  DW-Decon  Water). 
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2.  According  to  DOE/HWP-65,  Equipment  Rinsate  Samples  are  produced  during 
the  final  rinsate  of  field  equipment  during  decontamination.  Analyte-free 
water  was  used  and  is  collected  following  the  final  rinse.  Rinsate  samples  are 
collected  daily,  however,  only  samples  firom  every  other  day  are  analyzed  for 
all  parameters. 

Samples  from  soil  borings  were  collected  June  26-29,  1990,  for  laboratory 
anal^is.  During  this  activity.  Equipment  Rinsate  samples  were  unintentionally 
omitted  on  June  26  and  27,  1990.  Rinsate  samples  were  collected  on  June  28 
and  29,  1990,  with  the  sample  collected  on  June  29,  1990  being  sent  to  the 
laboratory  for  analysis.  This  omission,  therefore,  was  corrected  following 
June  27,  1990.  The  result  was  that  one  Equipment  Rinsate  Sample  requiring 
laboratory  analysis  (June  27,  1990)  was  not  collected. 

3.  Samples  collected  on  June  28  and  29,  1990  were  sent  in  one  shipment  on 
June  29,  1990.  As  a  result,  only  one  trip  blank  was  necessary  with  this 
shipment. 

4.  Sample  shipment  was  coordinated  with  CH2M  HILL’s  receiving  laboratory  so 
that  sample  arrival  was  anticipated.  In  this  manner,  samples  could  be  pro¬ 
cessed  immediately  upon  their  arrival.  Additionally,  samples  were  held  for  up 
to  one  day  in  a  refrigerator  at  the  CH2M  HILL  field  office.  Following  this 
procedure,  the  number  of  trip  blanks  could  be  reduced,  shipping  costs  could  be 
reduced  (due  to  more  efficient  cooler  packing),  and  sample  holding  times 
could  still  be  met. 

Although  this  comment  is  noted,  no  mention  of  the  daily  shipment  was 
identified  in  HAZWRAP’s  field  guide.  However,  an  FCRF  (Number  8)  was 
prepared  for  this  procedure. 

The  remainder  of  Mr.  Westmoreland’s  comments  will  be  addressed  by  the  laboratory 
in  a  subsequent  document. 

Copies  of  Mr.  Lutz’s  and  Mr.  Westmoreland’s  review  comments  and  the  FCRF’s  are 
provided  following  this  letter  for  your  review  and  reference.  At  some  point  during 
the  field  effort,  we  have  discussed  these  FCRFs  with  you  or  Dan  Oakley.  The  forms 
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require  your  signature  to  complete  the  process.  I  would  ask  that  you  provide  a  copy 
of  the  signed  FCRFs  for  my  records.  If  you  have  any  additional  comments  or  require 
further  documentation  please  call  me. 

Very  truly  yours, 

CH2M  HILL 

Mark  S.  Morris,  Ph.D.,  P.E. 

Project  Manager 

dbt068/087.51 

cc:  Nancy  Tuor/CH2M  HILL/ORO 

Greg  Mclntyre/CH2M  HILL/DFB 
Tom  Emenhiser/CH2M  HILL/GNV 
Rick  01son/CH2M  HUX/DFB  ^ 
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M.ARTtN  MARIETTA  ENERGY  SYSTEMS.  INC. 


D.  D.  Long,  HAZWRAP,  Tri  County  Mall 

Field  Surveillance  Report  for  Georgia  Air  National  Guard  Base.  Savannah.  Georgia 
Quality  Control  Specialist:  Charles  T.  Lutz 
Surveillance  Date:  September  20,  1990 

Contractor:  CH2M  Hill  Southeast,  Inc.  (CH2M  Hill),  Deerfield  Beach,  Florida 
Introduction 


The  purpose  of  the  surveillance  was  to  observe  field  activities  associated  with 
monitoring  well  sampling  and  to  examine  project  documentation  to  insure 
compliance  with  applicable  project  documents,  HAZWRAP  guidelines,  and  accepted 
field  methods.  This  was  the  first  time  the  wells  had  been  sampled  since 
installation  and  development.  The  sampling  I  observed  was  at  Site  9,  the  Current 
Fire  Training  Area.  CH2M  Hill  personnel  conducted  field  activities  in  a 
professional  manner.  The  two  samplers,  Len  Drago  and  Scott  Holzgen,  organized 
and  coordinated  their  respective  tasks  well. 

I  observed  the  following  activities: 

-  water-level  measurement 

-  well  purging 

-  water  sampling 

-  sample  handling,  packaging,  etc. 

-  equipment  decontamination 

-  equipment  calibration 

I  examined  the  following  documentation: 

-  well  sampling  records 

-  field  logbooks 

-  chain-of-custody  forms 

-  request  for  analysis  forms 

Summary 

I  made  five  findings  and  four  observations  during  the  surveillance.  The  findings 
do  not  require  a  response,  as  explained  below.  The  observations  should  be 
addressed  to  the  extent  deemed  appropriate  by  the  HAZWRAP  project  manager  and  the 
contractor.  Mr.  Mark  Morris,  the  CH2M  Hill  project  manager,  did  not  have  copies 
of  the  July  1990  editions  of  "Quality  Control  Requirements  for  Field  Methods," 
(DOE/HWP-69)  or  "Standard  Operating  Procedures  for  Site  Characterizations," 
(DOE/HWP-lOO) .  Mr.  Long  provided  him  with  copies. 


D.  D.  Long 
October  2,  1990 
Page  2 


Findings 


1.  Corrections  to  the  field  logbooks  should  include  a  single-line  strike  out, 
the  initials  of  the  person  making  the  correction,  and  the  date.  Some  of  the 
corrections  were  done  in  this  manner  in  the  logbooks  I  examined,  but  many 
were  incomplete.  No  response  is  necessary,  but  it  is  essential  that  CH2(’l 
Hill  personnel  make  corrections  completely  and  clearly  each  time. 

2.  The  decontamination  procedure  deviates  from  the  procedure  outlined  in  the 

work  plan.  A  hexane  rinse  is  now  included.  Mr.  Morris  stated  that  this 
change  was  made  by  mutual  agreement  between  HAZWRAP  and  CH2M  Hill.  No 

response  is  necessary,  but  I  suggest  that  a  field  change  request  form  be 

completed,  if  this  has  not  already  been  done. 

3.  There  is  an  open  soil-vapor  survey  sampling  point  near  MW-2.  The  work  plan 

states  that  these  sampling  points  will  be  grouted  after  the  survey  is 
completed.  No  response  is  necessary,  but  CH2M  Hill  must  insure  that  this 

sampling  point  is  grouted.  Mr.  Morris  assured  me  that  this  would  be  done  as 

soon  as  possible. 

4.  The  work  plan  states  that  after  water-level  measurement  and  before  purging, 
each  well  will  be  checked  for  floating  product  with  an  interface  probe.  The 
check  for  floating  product  was  omitted  from  the  sampling  procedure. 
Mr.  Long,  Mr.  Morris,  and  I  discussed  this  and  concluded  that  this  step 
could  be  omitted  without  jeopardizing  data  quality,  unless  subjective 
evidence  suggested  that  product  was  present.  No  response  is  necessary,  but 
a  field  change  request  form  should  be  completed. 

5.  The  work  plan  states  that  after  the  well  has  been  purged,  the  bailer  will  be 
filled  three  additional  times  before  retrieving  samples.  This  additional 
rinsing  was  omitted  from  the  sampling  procedure.  Mr.  Long,  Mr.  Morris,  and 
I  discussed  this  and  concluded  that  it  was  excessive  because  the  wells  were 
purged  using  the  bailer.  If  the  wells  had  been  purged  using  a  pump,  the 
rinsing  would  have  been  appropriate.  No  response  is  necessary,  but  a  field 
change  request  form  should  be  completed. 

Observations 

1.  During  purging  of  well  MW-1,  a  dark,  greasy  substance  collected  on  the  outer 
surface  and  inside  of  the  bailer.  The  presence  of  this  substance  was 
unexpected;  the  bailer  had  been  thoroughly  cleaned  and  decontaminated  before 
use.  All  present  at  the  site  discussed  this  problem  and  concluded  that  the 
well  should  be  swabbed,  re-developed,  and  then  sampled.  Mr.  Morris  stated 
that  this  would  be  done  as  soon  as  possible. 


2.  Labels  on  two  of  the  bottles  containing  decontamination  liquids  were 
smudged.  I  suggest  that  these  be  relabelled  for  clarity. 
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3.  The  wells  have  locking  caps,  but  none  of  the  well  caps  currently  have 
padlocks.  I  suggest  that  padlocks  be  added  for  additional  security. 

4.  A  couple  of  the  well  caps  had  small  cracks.  I  suggest  that  these  caps  be 
replaced. 

Please  caljl;me  if  you  should  have  any  questions  concerning  the  surveillance  or 


Charles  T.  Lutz,  K-1004D,  MS-7440  (576-4402) 
CTL:mpl 

cc:  D.  B.  Jones,  HAZWRAP 
C.  T.  Lutz 

M.  D.  Nickel  son,  HAZWRAP 
R.  0.  Westmoreland 
Letter  File 
Project  File  -  RC 
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D.  D.  Long,  HAZWRAP,  Tri -County  Mall 
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Review  of  CH2M  HILL  August  Monthly  Progress  Report  for  Work  at  Savannah  ANGB, 
Dated  September  4.  1990 _ _ 


The  following  comments  must  be  forwarded  to  the  subcontractor  Project  Manager 
and  addressed  in  writing. 

1.  None  of  the  shipments  contained  any  field  blanks. 

2.  Only  one  of  the  shipments  contained  equipment  rinsates. 

3.  The  samples  collected  on  June  28  did  not  contain  a  trip  blank. 

4.  Samples  are  to  be  shipped  daily  and  not  held  in  the  field. 

The  following  comments  have  been  copied  to  the  laboratory  and  must  be  addressed 
in  writing. 

1.  There  are  no  comments  and/or  corrective  actions  taken  when  control  charts 
show  out-of-control  conditions. 

2.  Some  of  these  control  charts  show  obvious  trends  that  should  initiate  some 
form  of  corrective  action. 

3.  The  control  chart  for  601  volatile  organics  shows  point  number  59  as  being 
below  the  3  sigma  limit,  however,  the  accompanying  report  sheet  shows  this 
point  as  being  acceptable. 

If  I  can  be  of  further  help,  call  me. 

R.  D.  Westmoreland,  K-1004D,  MS-7440  (574-8072) 

RDW:mpl 

cc:  D.  B.  Jones,  HAZWRAP 
R.  D.  Westmoreland 

M.  Wisdom,  CH2M  HILL  Montgomery  Laboratory 
Laboratory  File 
Letter  File 
Project  File  -  RC 


FIELD  CHANGE  REQUEST  FORM 

Field  Change  No. 


Project  Georgia  Air  National  G\iard,  Savannah ^  Georgia 

Frejeet  No.  ^ene£3l_2rder_18B^97777C^_jrask_Orde^Jf;;01^__CH2M^JIILL^^SEF27794 
Applicable  Ooetoneat:  Site  investigation  -  Sampling  and  Analysis  Plan 

Oescriptloai 

It  is  requested  that  brj>.ss  (as  well  as  stainless  steel)  fittings  be 
permi  tted_^orjuse^^on_Soil^_Organic^jrapor^_sair^ling^^equipment.  Fittings 
will  include  connectors  on  air  sasnpling  lines. 

Reason  for  change t 

Both  types  of  fittings  were  currently  installed  on  sampling  equipment. 
Additionally,  certain  fittings  were  only  available  in  brass. 


Recoaoeaded  dispositions 

Continue  to  use  both  types 
SOV  sampling  equipment. 


of  fittings  (brass  and  stainless  steel)  on 


Impact  on  present  and  completed  vorh: 

No  impact  on  work  quality. 


Final  Dispositions 


Requested  bys 
Field/Project  Masuger: 


Janet  Ledbetter 


rw^'o.  Pa, 


Approvals s 

KAZWRAP  Project  Manager: 


FIELD  CHANGE  REQUEST  FORM 


Flald  Chang*  No. 


Project  Georgia  Air  National  Guards  Savannah,  Georgia _ 

Broj*et  No.  f;eneral  Order  18B-97777C.  Task  Order  Y-01;  CH2M  HILL  SEF27794 
Applicable  Ooeumeat:  Site  investigation  -  Sampling  and  Analysis  Plan 

Deseriptiotti 

Change  in  decontamination  procedure  of  SOV  vapor  collection  probe  and  slam 
bar.  No  TSP  wash  except vAiere  gross  conteunination  is  observed.  Decontamination 
will  consist  of  organic  free  water  wash  and  methanol  rinse  between  samples. 

Reaaoa  for  change: 

SOV  sampling  is  for  field  screening  only.  Samples  are  actually  collected 
through  teflon  tubing  (chemically  inert)  which  is  changed  between  sites  and 
after  each  10  sang)les,(  or  after  gross  contamination). _ 

Recoonended  diapositloai 

Decontcuninate  sleunbar,  probes,  and  fittings  between  sites  with  TSP,  OFW,  and 
methanol.  Continue  to  decontaminate  slambar  and  probe  with  OFW  and  methcinol 
between  each  individual  sampling  point  (no  TSP) , 

lopaec  oa  preeeac  aad  eoapleted  work: 

None  identified  as  long  as  quality  control ^  system  bleuiks  remain  relatively 
free  from  contamination. _  _ 


Final  Slspositioa: 


Requeeced  by: 

Fleld/Project  Maanger:  Janet  Ledbetter 

Approve la: 

KAZVRAP  Project  Maanger: _ _ 


/  fy\ouuu.^.  {y\ 


FIELD  CHANGE  REQUEST  FORM 


Field  Change  No.  _ 3 


Project  Georgia  Air  National  Guard,  Savannah,  Georgia _ 

Project  No.  f;eneral  Order  18B-97777C.  Task  Order  Y-01;  CH2M  HILL  SEF27794 
Applicable  Doeuaent:  Site  investigation  -  Sampling  and  analysis  Plan 

Oeecriptioat 


Hcuid  auger  borings  (to  produce  head-space  samples^  at  sites  6  and  9 
will  be  partially  performed  using  post-hole  diggers.  Post  holing  will 
_^^_^^|^£orTOd^^to_a_^e£th_^of_6-8^^inchestorei|^ves\^face_or2anics^veaat^ion. 

Reaaoa  for  change: 

Post  holing  through  s^lrface  material  is  faster  than  hand  augerinq.  Additionally 
a  slightly  larger  and  more  stadale  bore-hole  is  produced  which  is  less  likely 

RecooBeaded  diapoaitlont 

Continue  to  xise  post-hole  diggers  to  remove  surface  material. 


lopaet  on  preaent  and  coapleted  work: 

Since  post-hole  diggers  do  not  come  into  direct  contact  with  the  sample 

,^£amgle^_colle£tedjigijj2,^_^^inch__digmete£_Jiand^^_au2er2,4_jj2jjjgg5jj^J^_^^ 
^anticigated^^^Pos^Jiol^^di^gers^^redecoi^aminatedbetweerisamgle^^ointe  . 

Final  Olsposielonx 


Requeeced  bjt  > 

Fleld/Project  Manager:  Janet  Ledbetter  // 

Approve la: 

HAZVRAP  Project  Manager:  _ _  _ 


FIELD  CHANGE  REQUEST  FORM 

Flald  Chaaga  No. 


PrOjOCt  flAorn-ia  &-i  r 

Projoct  No.  General  Order  No._  18BeQ7777C.  Task  Order  No.  Y-01 .  CH2MHILL  SEF27794 
Appiieablo  OoeOBoac:  J^iBlin2_and_Ana]^sis  Plan _ 

Ooaeriptioas 

Decor^amin^tio^^^^^^down^ho^^^r^^^ii^^qu^pnen^^j^^^b^performed^^^^ 
ii2ill2.^J23;ter^inse^_deter2ent^^wash^^^o]^owed_^^_^_^^teain^^^^rinse_j__^^^imethanol 
rinse  will  be  deleted  from  the  dg£2nhamTj^a^i^22_JQ;^22fl^Iir^^_— _ 

Raaaoa  for  ehaagot 

A  methanol  rinse  is  not  required  in  HAZWRAP  document  DOE/HWP-69. 


Rocnn— nrtiil  dispoaitloat 

^SS9Iltamination  requirements  as  outlined  in  SI~SAP 


Impact  oa  praaaac  aad  eoapictaa  «orkx 

2i2B£ii;ShS„£S3Sgste^^decontaniinati^n__method  is  in  compliance  with  HAZWRAP 
document  DOE/HWP  -69. 


riaai  Olapositloat 


FIELD  CHANGE  REQUEST  FORM 


Fiald  Chaag*  No.  5 

Project  Georgia  Air  National  Giiard,  Savannah,  Georgia 

Project  No.  General  Order  18B-97777C.  Task  Order  y-01;  CH2M  HILL  SEF27794 
Applicable  OoersBeat:  Site  Investigation  -  Sampling  and  Analysis  Plan 

Oeecrlptioat 

The  monitor  well  at  Site  No.  6  (06-MW-01)  was  installed  using  a  hand- 


auger  rather  than  with  a  dr riling  rig 


Reaaoa  for  ebaage: 

The  proper  placement  of  the  monitor  well  (as  established  from  the  field 


would  have  reouired  substantial  tree  removal  in  order 


to  mobilize  a  drill  rig.  Since  the  water  tgdsle  was  close  to  the  surface,  the,^  wel 


®  hand-auger. 

This  recommendation  was  reviewed  with  the  HAZWRAP  project  hydrogeologist 


installation  technique  should  be  considered 


an  equal  alternative. 


lopaet  oa  prascac  aad  ceapiatad  work: 

The  modified  well  installation  technique  should  cause  no  adverse  impact 


on  the  project.  Additionally,  this  technique  was  n^j-e  cost  effective  than 


removing  trees  bv  Site  No.  6 


Raquascad  by: 
Fiaid/Prejact  Maaagar: 

Approvals: 

HAZWRAP  Projact  Msasgar: 


Rick  Olson  / 


FIELD  CHANGE  REQUEST  FORM 


Flald  Chaaga  No. 


Prejaec  Nai--i<->na1  r.narri .  <;avann;»h .  f^or^roia 

Pro j act  No.  Gen^r^l  Qy«^eg  No.  18B^7777Cf  Task  Order  No. _Y-01 ,  CH2MHI^  SEF27794 

Appiieabla  Doenaaac: 

Oaseriptioas 

The  soil  borinq  for  Site  No.  6  was  done  with  a  hand  auqer  rather  than  a 


drilling  rig. 


Raaaea  for  ehaagat 

The  water  table  was  located  near  the  ground  surface  therefore  a  drilling 


rig  was  not  needed. 


should  be  permitted. 


Raqttaacatf  byt 
Flald/Frojaec  Maaagar: 

Apprevaiat 

HAZNRAP  Project  Manager: 


Rick  Olson 


FIELD  CHANGE  REQUEST  FORM 


ChMHitl 


Flald  Chang*  No.  ' 

Project  Georgia  Air  National  Gtiard,  Savannah,  Georgia 

Project  No.  r^np.ral  Order  18B-97777C.  Task  Order  Y-Ol;  CH2M  HILL  SEF27794 
Applicable  Ooeuaent:  Site  investigation  -  Sampling  and  Analysis  Plan 

Oeaeriptloas 

well  was  moved  from  Site  No.  1  to  Site  No.  11.  Additionally,  the  background 
well  for  the  base  was  placed  upgradient  from  Site  No.  9. . 

Reaaoa  for  change i 

Site  No.  11  needed  additional  definition  and  existing  wells  in  the  vicinity 
of  the  site  were_unusable^__The  southernmost  well  proposed  a;^  Site_No^l  was 
determined  to  be  unnecessary  due  to  initial  scree^nii^and^unfavorabl^^eology 

RecooMBded  dlapesitiont 

These  changes  were  discussed  with  HAZWRAP's  hydrogeologist  and  mutually 
agreed  upon.  As  a  result,  only  two  wells  were  installed  at  Site  No.  1  while 

3  wells  were  inofeilled  at  Site  No.  11. 

lapact  on  present  and  conpieted  vorh: 

These  chanqe_s_fgllow_the_phij^sophy_of_tl:^  investagation^__Data_is_^u^lied 
at  sites  where  it  is  needed  and  redundant  or  \mnecessary  data  collection 
is  avoided .  _ _ 

Final  Olspesitlont 


Fleid/Projeet  Manager:  Rick  Olson  / 

Approvals t 

HAZtfRAB  Project  Manager:  _ 


RELO  CHANGE  REQUEST  FORM 


Project 

Project  Mo.  Gener 


Field  Cha&ge  No. 


7777C,  Task  Order  No.  Y-01 .  CH2MHILL  SEF27794 


Reeaoa  for  eOmacet 

Bv  shiDoinq  samples  every  other  day,  field  sampling  activities  will  be 


trip  blanks  will  be  reduced 


Recoflaeadod  dispoaitieat 


Permit  alternate  day  shipment 


lapeet  oa  preseat  aad  eoapleted  vorfei 

No  impact  will  be  made  on  the  project.  Coordination  will  be  assured  through 


the  laboratory  to  meet  all  sample  holding  times . 


1 

i_ 

1 

tM 

F 

FIELD  CHANGE  REQUEST  FORM 

Flald  Chang*  No.  ^ 
Project  Georgia  Air  National  Giiard,  Savannah,  Georgia 

Project  No.  General  Order  188-977770,  Task  Order  Y-01;  CH2M  HILL  SEF27794 
Applicable  Oocuseat:  _Site_lnvestigation  -  Sampling  and  Analysis  Plan 

Deacriptioat 

A_change__in_the_decontai[iination  procedure  used  for  ground  and  surface  water 


sampling  equipment  is  requested.  The  procedure  outlined  in  the  SI  SAP  will  be 


modified  to  include  a  hexane  rinse  as  directed  by  HAZWRAP  personnel. 


Reaaoa  for  change i 

HA2WRAP  document  DOE/HWP—69  Section  2. 3. 2. 2  states  that  eguipment  used  to 


sample  for  fuels  analysis  shall  be  decontaminated  with  methanol  followed  by  a 
hexane  rinse.  The  hexane  rinse  was  not  specified  in  the  SI  SAP. 


Final  Olspesitioat 


Requeated  by; 
Fiald/Project  Manager:  _ 

Approrala: 

HAZWRAP  Project  Manager: 


LenDrago 


FIELD  CHANGE  REQUEST  FORM 


Flald  Chang*  Mo. 

Pro j eet  Georgia  Air  National  Guard,  Savannah ,  Georgia 

Project  Mo.  General  Order  18B-97777C.  Task  Order  Y-01;  CH2M  HILL  SEF27794 
Applicable  Ooeomant:  Site  investigation  -  Sampling  and  Analysis  Plan 

Oeacriptioat 


to  sampling  monitoring  wells. 


Reason  for  change: 

Because  wells  are  purged  using  a  bailer,  any  free  product  existing  in  the 


well  would  be  observed.  Additionally,  no  anticipation  of  free  product 


exists  following  well  installation  and  well  development. 


Recoaosaded  dispositlont 

After  checking  water  level  elevation,  begin  bailing  wells  to  remove  three 


well  volvimes  of  water.  From  the  first  bailer,  observe  for  free  floating 


product;  no  separate  step  necessary. 


Impact  on  prasaac  and  compietad  vorlc: 

None. 


Final  Oisposition: 


Requested  by: 
Field/Project  Manager: 

Approvals: 

HASniRAE  Project  Manager: 


■  'Len  Drago 


FIELD  CHANGE  REQUEST  FORM 


Fl«ld  Chasga  No. 


Project  Georgia  Air  National  Guard,  Savannah,  Georgia 

Project  No.  funeral  Order  18S-97777C.  Task  Order  Y-01;  CH2M  HILL  SEF27794 
Applicable  Documents  Site  investigation  -  Sampling  and  Analysis  Plan 

Oeacriptioas 


Roceoeeaded  dlapositioat 

Delete  the  requirement  to  remove  three  well  volumes  plus  three  bailer  volumes 


prior  to  sampling  and  replace  with  three  well  volumes  using  the  san^ling 


bailer.  Bailer  has  been  introduced  to  the  groundwater  diiring  ptirging. 


Impact  on  present  and  completed  vorfc: 

None. 


TO: 

Rick  Olson/DFB 

Ross  Sproul/DFB 

Jane  Tappen/DFB 

COPIES: 

Mark  Morris/DFB 

Greg  Mclntyre/DFB 

FROM: 

Peter  Kwiatkowski/DFB 

DATE: 

February  18,  1991 

SUBJECT: 

Slug  Tests  Conducted  at  Georgia  Air  National  Guard,  Savannah,  Georgia 

PROJECT: 

SEF27794.C0 

INTRODUCTION 

Slug  tests  were  conducted  by  CH2M  HILL  on  October  1,  1990,  at  the  Georgia  Air  National 
Guard  Base  near  Savannah,  Georgia.  Ten  wells  were  tested  at  nine  sites  to  determine 
estimates  of  hydraulic  conductivity  (K).  Hydraulic  conductivity  is  a  measure  of  a  porous 
medium’s  ability  to  transmit  water.  Tlie  K  values  can  then  be  used  to  calculate  groundwater 
velocity  at  each  site.  In  general,  slug  tests  yield  order-of-magnitude  estimates  of  hydraulic 
conductivity  in  the  immediate  vicinity  of  the  well.  The  Bouwer  and  Rice  (1976)  method  was 
used  to  analyze  the  slug  test  data. 

The  K  values  derived  from  this  analysis  range  from  3.5  to  515.4  ft/day  (1.25  x  10'^  to  1.82  x 
10  *  cm/sec).  These  values  are  generally  consistent  with  the  lithology  (predominantly  sands) 
encountered  during  well  installation.  High  K  values  were  determined  at  Monitor  Wells  06- 
MW-01  and  09-MW-04  and  may  be  due  to  the  influences  of  the  filter  pack  material.  This 
technical  memorandum  summarizes  the  construction  of  the  tested  monitor  wells;  the 
methodology  used  in  the  slug  tests;  the  analj^is  of  the  slug  test  data,  including  the  equations 
used  to  calculate  the  K  values;  the  results  of  the  analysis,  and  the  interpretation  of  the  K 
values.  The  semi-log  graphs  and  field  data  from  the  data  logger  are  attached  to  this 
technical  memorandum. 


WELL  CONSTRUCTIO  4 

Monitor  wells  installed  as  part  of  the  site  investigation  (SI)  were  drilled  by  the  hollow-stem 
auger  method  with  a  nominal,  10-inch  outside-diameter  (O.D.)  auger.  Two-inch-diameter, 
polyvinyl  chloride  (PVC)  wells  were  constructed  with  approximately  10  feet  of  0.010-inch  (10 
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slot)  screen  and  Schedule  40  PVC  riser  pipe  to  land  surface.  The  screens  were  surrounded 
with  20/40  silica  sand  as  filter  pack  material.  Further  details  regarding  well  installation  are 
contained  in  the  SI  Report. 


METHODOLOGY 

Static  depth-to-water  (SDTW)  and  total  depth  (TD)  of  each  well  were  determined  with  an 
electronic  water  level  data  indicator  (M-Scope)  before  testing  began.  A  30-psi  pressure 
transducer  was  emplaced  in  each  well.  The  transducer  cable  was  connected  to  a  HERMIT 
SEIOOOB  data  logger  programmed  to  collect  data  at  logarithmic  intervals.  Water  column 
heights  above  the  transducer  (Hq)  readings  were  then  obtained.  Table  1  is  a  summary  of 
slug  test  field  data  and  Bouwer  and  Rice  (1976)  parameters.  Next,  a  1-inch-diameter  by 
5-foot-long  PVC  solid  slug  was  lowered  into  the  well.  After  water  levels  had  stabilized,  the 
data  logger  was  activated  and  the  slug  test  was  begun  by  rapidly  removing  the  slug  fi'om  the 
well.  Water  levels  were  then  allowed  to  recover  to  their  static  levels.  The  slug  was  cleaned 
between  tests  by  rinsing  with  deionized  water,  wiping  with  isopropanol,  and  rinsing  again 
with  deionized  water. 

Slug-in  (falling  water  level)  tests  were  not  conducted  because  well  screens  straddled  the 
water  table  in  all  of  the  monitor  wells.  Results  of  a  slug-in  test  would  therefore  be  a 
combination  of  saturated  and  unsaturated  hydraulic  conductivity  above  the  water  table. 


ANALYSIS 

In  the  field,  slug  test  data  were  transferred  from  the  data  logger  to  a  portable  computer 
using  commercially  available  software.  Data  from  each  test  were  plotted  on  semi-log  paper, 
and  a  ''best-fit"  line  was  drawn  through  the  data  points  which  conform  to  the  assumptions  of 
the  Bouwer  and  Rice  (1976)  method.  The  graphs  typically  show  a  rapid  decrease  in  water 
level  early  in  the  test  and  a  less  steep  curve  thereafter.  TTiis  early  decline  is  probably  related 
to  the  influence  of  the  filter  pack.  Therefore,  the  mid-to-late  portions  of  the  curve  were 
used  to  draw  the  best  fit  lines  to  ensure  actual  aquifer  response  was  measured.  The  semi¬ 
log  graphs  are  attached  to  this  memorandum. 

Field  data  were  analyzed  using  the  Bouwer  and  Rice  (1976)  method  because  it  is  a  relatively 
simple  method,  allows  geometric  control  of  well  construction  parameters,  and  is  widely 
accepted  in  the  hydrogeologic  community  for  analysis  of  slug  test  data  from  partially 
penetrated  wells  in  unconfined  aquifers. 

Figure  2  shows  the  variables  and  equations  used  in  the  Bouwer  and  Rice  (1976)  method. 

The  term  r,^  is  the  borehole  diameter  (i.e.  the  O.D.  of  the  auger- 10  inches).  Because  the 
water  table  is  below  the  top  of  the  screen,  L  is  only  the  length  of  screen  below  the  static 
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Table  1 

Summary  of  Sli^  Test  Field  Data  and  Bouwer  and  Rice 
(1976)  Parameters 
Georgia  Air  National  Guard  Base 
Savannah,  (Georgia 
October  1,  1990 


Well 

Number 

Screened 
Interval 
(ft  Ms) 

Total 
Depth 
(ft  TOC) 

SDTW 
(ft  TOC) 

Ho 

(ft) 

m 

Ol-MW-01 

3-13 

13.0 

4.65 

6.94 

8.35 

02-MW-01 

3-13 

13.2 

6.52 

5.17 

6.68 

05-MW-02 

3-13 

13.2 

5.88 

3.86 

7.32 

06-MW-01 

1.5-4.5 

7.94 

6.88 

1.13 

1.06 

07-MW-01 

2J-1Z5 

12.7 

3.51 

7.93 

9.19 

08-MW-03 

3-13 

12.75 

6.26 

5.37 

6.49 

09-MW-03 

4-14 

13.76 

7.69 

5.23 

6.07 

09-MW-04 

4.5-14.5 

14.5 

7.02 

6.75 

7.48 

lO-MW-01 

8-18 

18.0 

1236 

5.01 

5.64 

ll-MW^l 

7-17 

1635 

9.23 

6.74 

7.12 

IVRw 


20.07  2.15 

16.06  2 

17.60  2.05 

2.12  1.5 


22.09  2.2 


17.98  2.06 

13.56  1.95 

17.12  2.05 


A  =  Bouwer  and  Rice  (1976)  empirical  parameter 

B  =  Bouwer  and  Rice  (1976)  empirical  parameter 

bis  =  Below  land  surface 

Ho  =:  Height  of  water  column  above  transducer 

L  =  Saturated  length  of  well  screen 

r^q  =  Equvalent  radius  for  rising  water  level  in  well  screen 

r^  ::  Well  boring  radius 

SDTW  =  Static  Depth  to  water 

TOC  =  Top  of  casing 

All  wells  are  two-inch-diameter,  PVC  with  No.  10  slot  well  screen 
Well  casing  radius  =  0.083  ft 


Bouwer  and  Rice  Method 

Evaluation  of  (expressed  as:  In  (Re /•'«»)) 


water  table.  Also,  because  no  borings  penetrated  the  total  thickness  of  the  suriicial  aquifer 
at  the  testing  sites,  an  assumed  aquifer  thickness  (D)  of  100  feet  based  on  literature  data 
(Clarke  et  al.,  1990)  was  used  to  adjust  the  results  for  partial  penetration. 

According  to  Bouwer  (1989),  if  water  levels  rise  within  the  well  screen,  the  term  r^  must  be 
revised  to  take  into  account  the  filter  pack  according  to  the  equation: 

Teq  =  [(l-n)rc^  + 

where: 

Tgq  ==  equivalent  radius 

n  =  porosity  of  the  filter  pack  (approximately  30%) 

Each  monitor  well’s  r^  value,  slope  and  y-intercept  from  the  semi-log  graph,  and  other 
parameters  were  then  substituted  into  the  appropriate  equation  (see  Figure  2)  to  determine 
K.  All  parameters,  empirical  coefficients,  and  calculated  K  values  are  shown  on  the  attached 
graphs. 


RESULTS 

The  K  values  for  the  tested  monitor  wells  are  shown  in  Table  2.  The  K  values  range  from 
3.5  to  515.4  ft/day  (1.25  x  10'^  to  1.82  x  10'^  cm/sec).  Relatively  low  K  values  were  obtained 
at  Monitor  Wells  02-MW-01  (3.5  ft/day),  lO-MW-01  (7.1  ft/day)  and  11-MW-Ol  (6.8  ft/day). 
Very  high  K  values  were  determined  at  Monitor  Wells  06-MW-01  (331.7  ft/day)  and  09-MW- 
04  (515.4  ft/day). 


INTERPRETATION 

The  well  boring  log  at  Monitor  Well  02-MW-01  indicates  that  very  fine  sand  with  lenses  of 
sandy  clay  and  clayey  sand  were  present  within  the  well’s  screened  interval.  These  lower 
permeability  materials  would  tend  to  lower  the  K  value  obtained  from  the  slug  test. 

Lenses  of  clay  were  also  found  within  the  screened  intervals  of  Monitor  Wells  Ol-MW-01  (K 
value  =  11.9  ft/day),  05-MW-02  (K  value  =  14.5  ft/day),  07-MW-01  (K  value  =  24.2  ft/day), 
and  08-MW-03  (K  value  ==  19.2  ft/day).  Relatively  higher  K  values  at  Monitor  Wells  07- 
MW-01  and  08-MW-03  may  be  due  to  fine-to-medium  grained  sands  within  the  well’s 
screened  intervals  versus  the  very  fine  sands  within  the  screened  interval  of  Monitor  Well  02- 
MW-01.  Relatively  low  K  values  were  also  obtained  at  Monitor  Well  lO-MW-01  (7.1  ft/day), 
which  may  be  due  to  a  two-foot  silt  layer  from  14  to  16  feet  below  land  surface  (bis)  within 
the  well’s  screened  interval.  The  low  K  value  obtained  at  Monitor  Well  11-MW-Ol 
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Table  2 

Summaiy  of  Hydraulic  Conductivity  (K)  Values  from  Slug  Tests 
Georgia  Air  National  Guard  Base 


Savannah,  Georgia 

October  1,  1990 

Hydraulic  Conductivity  (K) 

Well  Number 

(cm/sec) 

(ft/day) 

Ol-MW-01 

4.18E-03 

11.9 

02-MW-01 

1.25E-03 

3.5 

05-MW-02 

5.13E-03 

14.5 

06-MW-01 

1.17E-01 

331.7 

07-MW-01 

8.54E-03 

24.2 

08-MW-03 

6.78E-03 

19.2 

09-MW-03 

2.84E-02 

80.5 

09-MW-04 

1.82E-01 

515.4 

lO-MW-01 

2.51E-03 

7.1 

11-MW-Ol 

2.41E-03 

6.8 

dbtl04\024.51 


(6.8  ft/day)  may  be  due  to  the  very  densely  packed,  fine  sands  (hardpan)  encountered  in  the 
well  boring. 

The  relatively  high  K  value  determined  at  Monitor  Well  09-MW-03  (80.5,  ft/day)  may  be  the 
result  of  a  larger  grain  size  (medium-grained  sands)  encountered  in  the  well  boring. 

Very  high  K  values  were  obtained  at  Monitor  Wells  09-MW-04  and  06-MW-01.  Field  notes 
from  well  boring  logs  describe  both  of  these  well  locations  as  having  "highly  permeable" 
sands.  Because  slug  tests  were  conducted  in  a  uniform  manner,  water  levels  in  wells  yielding 
high  K  values  would  respond  more  quickly  to  slug  removal  than  other  wells.  The  field  data 
from  the  data  logger  and  the  Bouwer  and  Rice  (1976)  semi-log  graphs  for  Monitor  Wells  09- 
MW-04  and  06-MW-01  confirm  this  rapid  response.  In  fact,  water  levels  in  Monitor  Well 
09-MW-04  returned  to  static  conditions  within  3  seconds  following  slug  removal.  Data  within 
the  first  3  seconds  of  a  slug  test  may  only  show  the  effects  of  filter  pack  material  around  the 
well  screen.  A  more  reasonable  K  value  to  characterize  Site  9  may  be  that  for  Monitor  Well 
09-MW-03  (80.5  ft/day). 

In  addition  to  showing  the  quick  response  noted  above.  Monitor  Well  06-MW-01  was  not 
installed  in  the  same  manner  as  the  other  wells  because  the  drill  rig  could  not  be  mobilized 
into  the  woodlands.  Instead,  Monitor  Well  06-MW-01  was  installed  in  a  hand-auger  boring 
limited  in  depth  to  only  a  few  feet.  The  screened  interval  for  Monitor  Well  06-MW-01  is 
3  feet  long,  and  the  well  had  a  water  column  height  (H,,)  of  only  1.06  feet  (see  Table  1)  at 
the  time  of  the  slug  test  Thus,  only  1  foot  of  aquifer  was  tested  at  Monitor  Well  06-MW-01, 
and  the  well  boring  log  indicated  a  relatively  coarse  sand  in  this  interval.  Also,  because  of 
the  low  (Ho)  value  for  this  well,  changes  in  water  level  induced  by  the  slug  are  of  the  same 
magnitude  as  (Ho),  which  may  have  also  introduced  some  error  in  the  K  value  obtained. 
Thus,  K  values  obtained  at  Monitor  Well  09-MW-04  and  06-MW-01  may  not  be  as 
quantitatively  valid  as  the  others.  In  these  cases,  estimates  of  K  should  be  made  based  on 
visual  classification  of  the  soils  encountered. 
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BOUWER  AND  RICE  (1976)  SEMI-LOG  GRAPHS 
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SLUG  TEST  FIELD  DATA  FROM  DATA  LOGGER 


I 

I 

I 

I 


Ol-MW-01 

SEIOOOB 

Environmental  Logger 
10/01  12:54 

Unit#  00490  Test#  3 


INPUT  1:  Level  (F) 


Reference 

0.00 

Scale  factor 

29.92 

Offset 

0.00 

Step#  1  10/01  11:44 

Elapsed  Time 

Value 

0.0000 

-  0.11 

0.0033 

_ 

0.55 

1.0833 

— 

0.05 

0.0066 

_ 

5.03 

1.1667 

— 

0.05 

0.0099 

— 

6.68 

1.2500 

— 

0.03 

0.0133 

.. 

4.66 

1.3333 

— 

0.03 

0.0166 

0.13 

1.4166 

— 

0.03 

0.0200 

1.18 

1.5000 

— 

0.02 

0.0233 

1.87 

1.5833 

mm 

0.02 

0.0266 

1.48 

1.6667 

— 

0.01 

0.0300 

1.33 

1.7500 

— 

0.01 

0.0333 

> 

1.35 

1.8333 

• 

0.00 

0.0500 

- 

1.11 

0.0666 

- 

0.96 

0.0833 

• 

0.83 

0.1000 

- 

0.73 

0.1166 

- 

0.64 

0.1333 

- 

0.56 

0.1500 

- 

0.50 

0.1666 

- 

0.45 

0.1833 

- 

0.41 

0.2000 

- 

0.37 

0.2166 

- 

0.34 

0.2333 

- 

0.32 

0.2500 

- 

0.30 

0.2666 

- 

0.28 

0.2833 

- 

0.26 

0.3000 

- 

0.25 

0.3166 

- 

0.23 

0.3333 

- 

0.22 

0.4167 

- 

0.17 

0.5000 

- 

0.15 

0.5833 

- 

0.12 

0.6667 

- 

0.11 

0.7500 

- 

0.09 

0.8333 

- 

0.08 

0.9167 

- 

0.07 

1.0000 

- 

0.06 

02-MW-01 

SEIOOOB 

Environmental  Logger 

10/01  12:48 

Unit#  00490  Test#  1 


INPUT  1:  Level  (F) 


Reference 

0.00 

Scale  factor 

29.92 

Offset 

0.00 

Step#  1  10/01 

10:15 

Elapsed  Time 

Value 

0.0000 

3.82 

0.0033 

- 

3.79 

0.0066 

- 

2.37 

0.0099 

- 

0.60 

0.0133 

- 

1.55 

0.0166 

- 

1.11 

0.0200 

- 

1.05 

0.0233 

- 

1.01 

0.0266 

- 

0.90 

0.0300 

- 

0.84 

0.0333 

- 

0.78 

0.0500 

- 

0.53 

0.0666 

- 

0.38 

0.0833 

- 

0.30 

0.1000 

- 

0.26 

0.1166 

- 

0.24 

0.1333 

- 

0.22 

0.1500 

- 

0.21 

0.1666 

- 

0.20 

0.1833 

- 

0.19 

0.2000 

- 

0.19 

0.2166 

- 

0.18 

0.2333 

- 

0.18 

0.2500 

- 

0.17 

0.2666 

- 

0.17 

0.2833 

- 

0.17 

0.3000 

- 

0.16 

0.3166 

- 

0.16 

0.3333 

- 

0.16 

0.4167 

- 

0.16 

0.5000 

- 

0.15 

0.5833 

- 

0.14 

0.6667 

- 

0.13 

0.7500 

- 

0.13 

0.8333 

- 

0.12 

0.9167 

- 

0.12 

1.0000 

- 

0.11 

1.0833 

- 

0.11 

1.1667 

- 

0.11 

1.2500 

- 

0.10 

1.3333 

- 

0.10 

1.4166 

- 

0.09 

1.5000 

- 

0.09 

1.5833 

- 

0.09 

1.6667 

- 

0.09 

1.7500 

- 

0.09 

1.8333 

- 

0.08 

1.9167 

- 

0.08 

2.0000 

- 

0.08 

2.5000 

- 

0.06 

3.0000 

- 

0.06 

3.5000 

- 

0.05 

4.0000 

- 

0.04 

4.5000 

- 

0.03 

5.0000 

- 

0.03 

5.5000 

- 

0.02 

6.0000 

- 

0.02 

6.5000 

- 

0.02 

7.0000 

- 

0.01 

7.5000 

- 

0.01 

8.0000 

- 

0.01 

8.5000 

- 

0.01 

9.0000 

- 

0.00 

05-MW-02 

SEIOOOB 

Environmental  Logger 
10/01  09:39 

Unit#  00490  Test#  0 


IWUT  l:  Level  (F) 


Reference  0.00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  09:20 

Elapsed  Time  Value 

0.0000 

2.03 

0.0033 

- 

0.27 

0.0066 

- 

1.05 

0.0099 

- 

0.40 

0.0133 

- 

0.32 

0.0166 

- 

0.22 

0.0200 

- 

0.16 

0.0233 

- 

0.13 

0.0266 

- 

0.12 

0.0300 

- 

0.11 

0.0333 

- 

0.10 

0.0500 

- 

0.08 

0.0666 

- 

0.07 

0.0833 

- 

0.07 

0.1000 

- 

0.06 

0.1166 

- 

0.06 

0.1333 

- 

0.06 

0.1500 

- 

0.06 

0.1666 

- 

0.06 

0.1833 

- 

0.06 

0.2000 

- 

0.05 

0.2166 

- 

0.05 

0.2333 

- 

0.05 

0.2500 

- 

0.05 

0.2666 

- 

0.05 

0.2833 

- 

0.05 

0.3000 

- 

0.05 

0.3166 

- 

0.05 

0.3333 

- 

0.05 

0.4167 

- 

0.05 

0.5000 

- 

0.05 

0.5833 

- 

0.04 

0.6667 

- 

0.04 

0.7500 

- 

0.04 

0.8333 

- 

0.04 

0.9167 

- 

0.04 

1.0000 

- 

0.04 

1.0833 

- 

0.04 

1.1667 

- 

0.04 

1.2500 

- 

0.04 

1.3333 

- 

0.04 

1.4166 

- 

0.04 

1.5000 

- 

0.04 

1.5833 

0.04 

1.6667 

- 

0.04 

1.7500 

- 

0.03 

1.8333 

«■» 

0.03 

1.9167 

- 

0.03 

2.0000 

- 

0.03 

2.5000 

- 

0.03 

3.0000 

- 

0.03 

3.5000 

- 

0.02 

4.0000 

- 

0.02 

4.5000 

- 

0.02 

5.0000 

- 

0.02 

5.5000 

- 

0.01 

6.0000 

- 

0.01 

6.5000 

- 

0.01 

7.0000 

- 

0.01 

7.5000 

- 

0.01 

8.0000 

- 

0.01 

8.5000 

- 

0.01 

9.0000 

- 

0.01 

9.5000 

- 

0.00 

06-MW-Ol 

SEIOOOB 

Environoiental  Logger 
10/01  18:27 

Unit#  00490  Test#  8 


INPUT  1:  Level  (F) 


Reference 

0.00 

Scale  factor 

29.92 

Offset 

0.00 

Step#  1  10/01 

17:05 

Elapsed  Time 

Value 

0.0000 

0.29 

0.0033 

- 

0.28 

0.0066 

- 

0.29 

0.0099 

- 

0.23 

0.0133 

- 

0.23 

0.0166 

- 

0.21 

0.0200 

- 

0.20 

0.0233 

- 

0.19 

0.0266 

- 

0.17 

0.0300 

- 

0.18 

0.0333 

- 

0.16 

0.0500 

- 

0.12 

0.0666 

- 

0.08 

0.0833 

- 

0.05 

0.1000 

- 

0.02 

0.1166 

- 

0.00 

07-MW-01 

SEIOOOB 

Environmental  Logger 
10/01  12:57 

Unit#  00490  Test#  4 


INPUT  1:  Level  (F) 


Reference  0 . 00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  12:19 

Elapsed  Time  Value 

0.0000 

0.05 

0.0033 

- 

4.97 

0.0066 

- 

5.71 

0.0099 

- 

3.95 

0.0133 

- 

2.20 

0.0166 

- 

0.58 

0.0200 

- 

0.33 

0.0233 

- 

0.34 

0.0266 

- 

0.33 

0.0300 

- 

0.30 

0.0333 

- 

0.25 

0.0500 

- 

0.15 

0.0666 

- 

0.12 

0.0833 

- 

0.10 

0.1000 

- 

0.09 

0.1166 

- 

0.09 

0.1333 

- 

0.08 

0.1500 

- 

0.08 

0.1666 

- 

0.07 

0.1833 

- 

0.07 

0.2000 

- 

0.07 

0.2166 

- 

0.06 

0.2333 

- 

0.06 

0.2500 

- 

0.05 

0.2666 

- 

0.05 

0.2833 

- 

0.05 

0.3000 

- 

0.05 

0.3166 

- 

0.05 

0.3333 

- 

0.04 

0.4167 

- 

0.03 

0.5000 

- 

0.03 

0.5833 

- 

0.02 

0.6667 

- 

0.02 

0.7500 

- 

0.02 

0.8333 

- 

0.01 

0.9167 

- 

0.01 

1.0000 

- 

0.01 

08-MW-03 

SEIOOOB 

Environmental  Logger 

10/01  18:24 

Unit#  00490  Test#  7 

INPUT  1:  Level  (F) 

Reference  0.00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  15:45 

Elapsed  Time  Value 

0.0000 

* 

6.04 

0.0033 

- 

5.15 

0.0066 

0.33 

0.0099 

- 

1.21 

0.0133 

- 

0.70 

0.0166 

- 

0.61 

0.0200 

- 

0.47 

0.0233 

- 

0.36 

0.0266 

- 

0.31 

0.0300 

- 

0.26 

0.0333 

- 

0.23 

0.0500 

- 

0.17 

0.0666 

- 

0.15 

0.0833 

- 

0.14 

0.1000 

- 

0.13 

0.1166 

- 

0.12 

0.1333 

- 

0.12 

0.1500 

- 

0.12 

0.1666 

- 

0.11 

0.1833 

- 

0.11 

0.2000 

- 

0.11 

0.2166 

- 

0.11 

0.2333 

- 

0.10 

0.2500 

- 

0.10 

0.2666 

- 

0.10 

0.2833 

- 

0.10 

0.3000 

- 

0.10 

0.3166 

- 

0.10 

0.3333 

- 

0.10 

0.4167 

- 

0.09 

0.5000 

- 

0.09 

0.5833 

- 

0.09 

0.6667 

- 

0.09 

0.7500 

- 

0.08 

0.8333 

- 

0.08 

0.9167 

- 

0.08 

1.0000 

0.07 

09-MW-03 

SEIOOOB 

Environmental  Logger 
10/01  18:30 

Unit#  00490  Test#  9 


INPUT  1:  Level  (F) 


Reference  0.00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  17:51 

Elapsed  Time  Value 

0.0000 

3.63 

0.0033 

- 

5.90 

0.0066 

- 

0.37 

0.0099 

- 

1.36 

0.0133 

- 

0.93 

0.0166 

- 

0.78 

0.0200 

- 

0.64 

0.0233 

0.51 

0.0266 

- 

0.43 

0.0300 

- 

0.34 

0.0333 

- 

0.29 

0.0500 

- 

0.14 

0.0666 

- 

0.10 

0.0833 

- 

0.08 

0.1000 

- 

0.07 

0.1166 

- 

0.06 

0.1333 

- 

0.06 

0.1500 

- 

0.05 

0.1666 

- 

0.05 

0.1833 

- 

0.04 

0.2000 

- 

0.05 

0.2166 

- 

0.04 

0.2333 

- 

0.04 

0.2500 

- 

0.04 

0.2666 

- 

0.04 

0.2833 

- 

0.04 

0.3000 

- 

0.04 

0.3166 

- 

0.03 

0.3333 

- 

0.04 

0.4167 

- 

0.03 

0.5000 

- 

0.02 

0.5833 

- 

0.02 

0.6667 

- 

0.02 

0.7500 

- 

0.02 

0.8333 

- 

0.02 

0.9167 

- 

0.01 

1.0000 

- 

0.01 

09-MW-04 

SEIOOOB 

Environmental  Logger 
10/01  12:51 

Unit#  00490  Test#  2 

INPUT  1:  Level  (F) 

Reference  0.00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  10:59 

Elapsed  Time  Value 


0.0000 

0.0033 

0.0066 

0.0099 

0.0133 

0.0166 

0.0200 

0.0233 

0.0266 

0.0300 

0.0333 

0.0500 


8.59 

2.64 

0.97 

0.57 

0.41 

0.33 

0.19 

0.12 

0.07 

0.05 

0.03 

0.00 


lO-MW-01 

SEIOOOB 

Environmental  Logger 
10/01  18:21 

Unit#  00490  Test#  6 


INPUT  1:  Level  (F) 


Reference  0.00 

Scale  factor  29.92 

Offset  0.00 

Step#  1  10/01  15:10 

Elapsed  Time  Value 

0.0000 

• 

4.31 

0.0033 

- 

2.89 

0.0066 

- 

0.98 

0.0099 

- 

0.90 

0.0133 

- 

0.93 

0.0166 

- 

0.83 

0.0200 

- 

0.73 

0.0233 

- 

0.69 

0.0266 

- 

0.66 

0.0300 

- 

0.60 

0.0333 

- 

0.56 

0.0500 

- 

0.37 

0.0666 

- 

0.27 

0.0833 

- 

0.21 

0.1000 

- 

0.19 

0.1166 

- 

0.17 

0.1333 

- 

0.17 

0.1500 

- 

0.16 

0.1666 

- 

0.16 

0.1833 

- 

0.16 

0.2000 

- 

0.15 

0.2166 

- 

0.15 

0.2333 

- 

0.15 

0.2500 

- 

0.14 

0.2666 

- 

0.14 

0.2833 

- 

0.14 

0.3000 

- 

0.14 

0.3166 

- 

0.14 

0.3333 

- 

0.13 

0.4167 

- 

0.12 

0.5000 

- 

0.12 

0.5833 

- 

0.11 

0.6667 

- 

0.10 

0.7500 

- 

0.08 

0.8333 

- 

0.08 

0.9167 

- 

0.07 

1.0000 

- 

0.06 

1.0833 

- 

0.05 

1.1667 

- 

0.05 

1.2500 

- 

0.04 

1.3333 

- 

0.04 

1.4166 

- 

0.03 

1.5000 

- 

0.03 

1.5833 

- 

0.03 

1.6667 

- 

0.02 

1.7500 

- 

0.02 

1.8333 

- 

0.01 

1.9167 

- 

0.01 

2.0000 

- 

0.01 

2.5000 

0.00 

11-MW-Ol 

SEIOOOB 

Environmental  Logger 

10/01  18:18 

Unit#  00490  Test#  5 


INPUT  1:  Level  (F) 


Reference 

0.00 

Scale  factor 

29.92 

Offset 

0.00 

Step#  1  10/01 

14 : 19 

Elapsed  Time 

Value 

0.0000 

8.31 

0.0033 

- 

6.87 

0.0066 

- 

0.81 

0.0099 

- 

1.80 

0.0133 

- 

1.45 

0.0166 

- 

1.49 

0.0200 

- 

1.46 

0.0233 

- 

1.49 

0.0266 

- 

1.37 

0.0300 

- 

1.33 

0.0333 

- 

1.28 

0.0500 

- 

1.12 

0.0666 

- 

0.98 

0.0833 

- 

0.84 

0.1000 

- 

0.73 

0.1166 

- 

0.63 

0.1333 

- 

0.53 

0.1500 

- 

0.46 

0.1666 

- 

0.37 

0.1833 

- 

0.32 

0.2000 

- 

0.28 

0.2166 

- 

0.24 

0.2333 

- 

0.22 

0.2500 

- 

0.20 

0.2666 

- 

0.18 

0.2833 

- 

0.18 

0.3000 

- 

0.16 

0.3166 

- 

0.16 

0.3333 

- 

0.16 

0.4167 

- 

0.12 

0.5000 

- 

0.11 

0.5833 

- 

0.10 

0.6667 

- 

0.09 

0.7500 

- 

0.08 

0.8333 

- 

0.07 

0.9167 

- 

0.06 

1.0000 

- 

0.06 

1.0833 

- 

0.06 

1.1667 

- 

0.05 

1.2500 

- 

0.04 

1.3333 

- 

0.05 

1.4166 

- 

0.05 

1.5000 

- 

0.04 

1.5833 

- 

0.04 

1.6667 

«■» 

0.04 

1.7500 

- 

0.04 

1.8333 

- 

0.04 

1.9167 

- 

0.03 

2.0000 

- 

0.03 

2.5000 

- 

0.01 

3.0000 

- 

0.00 

CCJM 

ENVIRONMENTAl.  ENGINEERS&  SCIENTISTS 


SILVER  SPRING 
CHICAGO 
DENVER 
GRAND  RAPIDS 


MEMORANDUM 


TO: 

FROM; 

DATE: 

DOCUMENT  NO: 
SUBJECT: 


Richard  Olson,  CH2M  Hill/Deerfield  Beach,  FL 
Jeralyn'^uthrie,  Richard  Cheatha^ ‘CCJM/ Denver 
February  22,  1991 
GATRS012.MEM 

Georgia  Air  National  Guard  Data  Validation  Reports  - 
HAZWRAP  Level  C 


Enclosed  are  the  HAZWRAP  -  Level  C  data  validation  reports  and  the 
attached  copies  of  data  results  forms  (Form  I's)  which  have  data 
reviewer  qualifiers  added.  One  data  review  report  is  provided  for 
the  following  types  of  analyses: 


13  data  packages  for:  Volatile  Analysis  (8010/8020,  601/602) 

If  you  have  any  questions  concerning  this  submittal,  please  call 
(303)  987-2928. 


cc:  GANG  -  PF 


C.C.  JOHNSON  &  MALHOTRA,  P.C. 

21 5  UNION  BOULEVARD,  SUITE  215*  LAKEWOOD,  COLORADO  80228  •  (303)  987-2928 

1979  Ten  Years  of  Quality  Service  1989 


CCJM 

ENVIRONMENTAL  ENGINEERSA  SCIENTISTS 


(SCftNICS  Dm  KEVIESf  - 


SILVER  SPRING 
CHICAGO 
DENVER 
GRAND  RAPIDS 

aXUMENT  NO. :  GADDS006.RVW 
lEVEL  C 


case  No. 


Project  NO. 


27794.00.02 


Site  Georgia  Air  Wat-innal  fawrri 


Contract  Taboratory 


CH2M  Hin  -  Beririirrp  an^  Gaing^lUe* 


Sanple  Delivery  Grot?)  (SDG)  N/A  Sanpling  Date  (Month/Year)  5/90.  6/90  &  9/90 
Sairple  Matrix  lew  level  soils  and  waters _ 


Type  of  Ai^vses/Special  Reouest 

volatile  analvsis  18010/8020.  601/6021 

Data  Package  # 

16057 

16899 

16280* 

16853 

16065 

16873 

16281* 

Isee  next  caae  for 

16272* 

16828 

16834 

saunles  associated 

16864 

16882 

16913 

with  each  data  Dackactel 

Data  Reviewer _ 

Idnda  L. 

Morriscxi 

Date  ^  1  ‘~(  1 

QA  Review  by 


Jeralvn  Guthrie^ 


OG3M  ^proval  by  Ri  chard  Cheatham 


Date 

Date  Wq  I 


Tel^ibone  logs/oarre^xxidenoe  attached?  Yes _ ^ 

laboratory  case  narrative  attached?  Yes _ 3L 

Required  deliverables  provided?  Yes _ X_ 


No 

No 

No 


Not  Appl., 


Note:  - 

—  The  Level  C  Data  Validation  Guidelines  as  specified  in  HAZWRAP  Requirements 
for  Quality  Ocntrol  of  Analytical  Data,  Section  8.3.2  (Document  No.  DOE/HWP- 
65/Rl,  Revision  JUly,  1990)  have  been  used  by  the  data  reviewer  as  a  basis  for 
reviewing  the  data  and  applying  flags,  except  as  specifically  noted  in  review 
oennents. 

—  Please  see  data  flagging  definitions  cxi  the  last  page  of  this  report. 

C.C.  JOHNSON  &  MALHOTRA  P.C. 

215  UNION  BOULEVARD.  SUITE  21 5  •  LAKEWOOD,  COLORADO  80228  •  (303)  987-2928 

1979  Ten  Years  of  Quality  Service  1989 


It)  facilitate  the  review  of  this  r^rt,  we  are  providing  the  following  listing 
of  sanples  associated  with  the  re^)ective  SDG  No.s. 


#  16057  f26625> 

i  16864  r27629^ 

i  16899  VQA  onlv 

06-HA-02 

09-MW-02 

09-SW-01 

06-HA-08 

09-MW-03 

09-SWH32 

06-HA-09 

09-IW-04 

07-SW-01 

06-HA-17 

09-MW-05 

07-SW-02 

06-flA-BD 

09-Mf“D3 

07-SW-03 

Trip  Blank  5/22 

Field  Blank  9/20 

09-SW-Dl 

Trip  Blank  9/20 

07-SW-D2 

Ol-SW-01 

#  16065  r26658^ 

#  16873  f 276421 

Ol-SW-02 

Ol-SW-03 

05-HA-03 

08-SS-Ol 

Ol-SW-04 

05-HA-08 

08-SS-02 

Ol-SS-01 

Rinsate  5/25 

08-SS-03 

01-SS-02 

Deoon  water  5/25 

08-SS-04 

01-SS-03 

Trip  Blank  5/25 

08-SS-05 

Ol-SS-04 

08-SS-06 

Ol-SS-05 

*  16272 

08-SS-Dl 

01~SS-06 

Rinsate  Blank  9/21 

Ol-SS-07 

05-SB-05-0-2 

Trip  Blank  9/21 

Ol-SS-08 

05-SB-O5-6-8 

Ol-SS-09 

02-SB-01-0-2 

#  16882  f 27654) 

Ol-SS-10 

02-SB-01-6-8 

01-SS-ll 

09-SB-01-0-2 

09-SS-01 

Ol-SS-12 

09-SB-01-6-8 

07-SS-01 

01-SS-D3 

09-SB-02-0-2 

07-SS-02 

Rinsate  Blank  9/25 

09-SB-02-4'^ 

07-SS-03 

Trip  Blank  9/25 

09-SB-02-6-8 

07-SS-04 

09-SB-03-0-2 

09-SS-D2 

i  16281 

09-SB-03-4-6 

Trip  Blank  9/24 

09-SB-03-6-8 

lO-SB-01-0-2 

09-SB-05-0-2 

lO-SB-01-10-11 

09-SB-05-6-8 

08-SB-01-0-2 

09-SB-D2 

#  16280 

08-SB-01-8-10 

05-SB-01-4-6 

08-SB-02-0-2 

05-SB-01-7-8 

07-SB-02-0-2 

08-SB-02-2-4 

05-SB-03-1-3 

07-SB-02-'4-6 

08-SB-02-8-10 

05-SB-03-9-11 

Ol-SB-01-0-2 

08-SB-D4 

05-SB-04-0-2 

Ol-SB-01-12-14 

08-SB-03-0-2 

05-SB-04-8-10 

ll-SB-01->0-2 

08-SB-03-4-6 

05-SB-Dl 

ll-SB-01-2-4 

Rinsate  Blank  6/29 

Trip  Blank  6/27 

ll-SB-01-8-10 

ll-SB-02-0-2 

ll-SB-02-10-12 

11-SB-D3 

Trip  Blank  6/29 

2 


#  16828  f27598) 

«  16853  f27615^ 

08-SW-01 

ll-^®f-01 

08-SW-02 

ll-MW-02 

08-SS^-03 

ll-M»-03 

08-SW-04 

11-B»-B3 

Ol-iW-02 

lO-MM-01 

05-MW-01 

02-SW-01 

05-WhO2 

02-SW-02 

05-MJ-03 

ll-Mf-D2 

05-MW-04 

Trip  Blank  9/18 

Rinsate  blank  (9/14) 

Rinsate  Blank  9/18 

Trip  Blank  (9/14) 

02-SS-01 

02-SS-02 

02-SS-03 

§  16834  f27591) 

02-SS-04 

05-EW-108 

Ol-MSf-01 

02-JW-01 

§  16913  f27678^ 

06-M»-01 

09-M»-01 

07-MM-01 

08-iiW-01 

08-MJ-02 

08-IW^3 

08-MM-04 

Trip  Blank  9/15 

Rinsate  Blank  9/17 
08-MW-Dl 

Trip  Blank  9/26 

I 

I 


Saxples  were  extxacted  and  analyzed  within  holding  times  specified  by  the 
HAZHRAP  data  validation  guidelines. 


Yes  X  No _ 

Ocmnaits:  No  ocmnent. 


Ihe  percent  relative  standard  deviation  (%RSD)  for  the  initial  calibrations 
and  the  percent  difference  (%D)  for  the  continuing  calibrations  were 
reviewed.  Ihe  %RSD  and  %D  values  r^)orted  met  the  data  validation  criteria 
for  volatile  ancdyses. 

Yes _ NO  X 

OcDinents: 

1.  Ihe  20%  PSD  control  limit  specified  for  data  validation  purposes  was 
exceed  for  the  foUcwing  data  packages: 


Packaoe  No. 

RSD 

16899  (soils),  16873, 

1 , 2-dichlorci)enzene 

20.5% 

16828,  16882,  16834, 

1, 3-dichlorobenzene 

28.5% 

16913  and  16853 

1 , 4-dichlorobenzene 

24% 

16899  (waters) 

brcrooform 

23% 

ethylbenzene 

26% 

xylene 

23% 

benzene 

22% 

tolxiene 

22% 

Level  C  VcLLidation  guidelines  speciJ^  that  quantitative  (i.e., 
positive)  results  are  to  be  qualified  as  estimated  (J) .  Hcwever, 
no  positive  results  for  these  conpounds  were  reported  and  no 
qualifiers  were  applied  as  a  result  of  the  control  limit  being 
exceeded. 


2.  Continuing  calibraticxi  was  performed,  however,  the  frequency 
rec^iirement  of  analyzing  a  mid-level  standard  every  5  sanples  was 
not  met  for  the  following  padkages:  16272  (7/2  and  7/3) ,  16828  (6/24) 
and  16281  (7/9) .  No  qualifiers  have  been  applied  based  solely  on 
non-ccnpliancy  related  to  frequency. 


3 .  Ihe  Redding  laboratory  did  r^rt  all  initial  analyses  with  relative 

response  factors  and  %RSD.  Hcwever,  with  the  continuing  calibration 
all  results  were  reported  in  PPB's  with  laboratory  PPB  range  limits. 
HAZWRAP  guidelines  ^lecifically  require  the  data  reviewer  to  examine 
%D  valvies.  The  laboratory  was  contacted,  and  has  resubmitted  all 
continuing  calibration  data  with  %D  valvies  included. 


4.  The  following  table  lists  the  Ccd-ibration  dates  and  conpounds  found 
to  have  %D  values  outside  of  data  validation  guideline 
^lecifications.  The  %D  value  is  shewn  in  parentheses  and  the  data 
packages  affected  are  also  listed.  All  positive  results  with  a  %D 
greater  than  15%  are  qualified  as  estimated  (J) .  The  validation 
guidelines  do  not  provide  specifications  for  qualifying  the  non- 
detected  results,  but  in  the  reviewer's  judgement  a  number  of  the 
percent  differences  greatly  exceeded  the  criteria  and  thus  in  those 
situations  where  the  %D  exceeds  approximately  30%  the  non-detects 
have  been  qualified  as  estimated  (UT) .  The  conpounds  preceded  by 
a  "+"  have  only  the  positive  results  qualified. 

5.  The  Gainesville  laboratory  has  provided  the  confirmation  analysis 
if  needed  on  the  following  page  of  the  Form  I's. 

6.  In  seme  cases  the  %D's  for  continuing  calibrations  were  provided  for 
the  same  day.  It  could  not  be  determined  vhich  calibration  was 
associated  with  a  specific  column  aneilysis  and  therefore  vhen  the 
%  D  was  exceeded  for  either  column  the  results  have  been  qualified. 


Date  of 

Continuing 

calibration 

CcniDound/%  Difference 

Associated 
Data  Packaoe 

5/30 

tert-^3Utyl  methyl  ether  (474) , 
xylene  (42.9) 

16057 

6/7 

tert-butyl  methyl  ether  (485.8) 

16065 

7/2 

no  limits  exceeded 

16272 

7/3 

no  limits  exceeded 

16272 

7/4 

chloroethane  (41) 

16272 

7/5 

chloranethane  (47),  vinyl  chloride  (38.6) 

16280,  16272 

7/7 

tert-ixityl  methyl  ether  (120) 

16280 

7/8 

vinyl  chloride  (33) ,  tert-butyl 
methyl  ether  (67),  +1, 2-dichlorobenzene 
(21) 

16280,  16281 
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Date  of 

OcxTtiiTuing 

Calibration 

CQniDOund/%  E;a:eeded  Limits 

Associated 
Data  Packaae 

7/9 

vinyl  chloride  (32) ,  tert-butyl  methyl 
ether  (52),  1,2-dichlorobenzene  (21) 

16281 

7/11 

chloroethane  (35.6),  tertHautyl  (120), 
4dichlozanethane  (21.7) 

16272, 

16281 

16280 

7/10 

tert-butyl  methyl  ether  (87) , 
+trichlorofluorQmethane  (16.6), 
4<iichloroniethane  (18) 

16272, 

16281 

16280 

7/12 

+toluene(23) 

16280, 

16281 

7/13 

no  limits  e^eceeded 

16281 

9/23 

no  limits  exceeded 

16828 

9/24 

tert-bu^l  methyl  ether  (76.2) 

-Hnethylene  chloride  (17.6) 

16828 

9/25 

tert-butyl  (55.7) ,  -fmethylene  chloride 
(15.5) 

16834 

9/26 

tert-butyl  (58.6),  -Honethylene  chloride 
(18.8) 

16834 

9/28 

tert-butyl  (75.8),  -tbenzene  (18.9),  16853 

-i-toluene  (17.4),  -Honethylene  chloride  (19.6) 

9/29 

tert-butyl  (83.4),  -»-l,l-dichloroethane 
(23.4),  -H,l,l-trichloroethene  (20.5), 
-rtienzene  (28.2),  -i-toluene  (26.2), 

-Hxylene  (19.3),  -fethylbenzene  (17.2) 

16834, 

16853 

10/2 

tert-butyl  (73.9),  benzene  (17.6) 

16853, 

16864 

10/1 

chlororoethane  (143.7),  tert-butyl  (81.9), 
■fbenzene  (22),  -Htoluene  (19.8) 

16853, 

16864 

10/3 

tert-butyl  (81.1),  -fbenzene  (17.3), 
-ftoluene  (16),  -Hnethylene  chloride  (16.3) 

16864 

10/4 

chlororoethane  (71.1),  vinylchloride 
(75.7),  tert-butyl  (79.1), 

16864 , 
16899 

16873 

+cis  1,3-dichloroprcpene  (29.3), 
+l,l-dichloroethane  (24.5), 
+l,l,l-tric4xloroethane  (21),  +benzene  (18.9), 
+toluene  (18.5),  -Hnethylene  chloride  (18.4) 
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Date  of 


continuing 

calibration 

CcDBX(und/%  Exceeded  limits 

Associated 
Data  Package 

10/5 

chloroethane  (35),  tert-butyl  (61.4) 

16873,  16899 

10/6 

tert-butyl  (86.4) , 

-Hnethylene  chloride  (27.4) 

16899 

10/7 

tertHautyl  (58.7) 

16882,  16899 

10/8 

tert-butyl  (80.5) 

16882,  16899 
16913 

III.  Blanks 

A.  Method  Blank  -  Ihe  blank  analyses  sumnaries  were  reviewed.  Ihe 
frequency  of  ipethod  blank  esctcactions  and  analysis  ani  the 
oontaminants  reported  in  blank  sanples  were  all  within  specified 
limits. 

Yes  X  No _ 

Ocranents:  No  eminent. 


B.  Trip  Blank  -  The  associated  trip/travel  blank  (s)  contained 
oentandnants  vhich  ciffected  sanples  in  the  packages. 

Yes  X  No _ Not  Identified _ 


1.  The  following  table  lists  the  trip  blanks,  contanunants, 
quantities  and  associated  sanples  vdiich  are  qualified  (U7)  due 
to  contamination  potentially  having  occurred  during  handling 
and/or  storage. 

2.  In  some  cases,  contaminants  are  only  found  on  me  oolxnnn  but 
not  both.  In  these  instances  only  sanple  results  analyzed  on 
the  associated  column  are  qualified.  Only  primary  column 
results  are  reported. 

Data 

Package  No.  Blank  ID 

16057  TB  (5/22) 

16065  TB  (5/25) 


Anaivte 

Dichloroethane* 

Dichlorcmethane^- 


Amount  fuq/L) 
1.0 
3.0 


*  Primary  column  only 
+  Both  colimons 
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Data 

I^ckaae  No. 

Blank  ID 

Analvte 

Amount  fua/L) 

16272 

TB  (6/27) 

Triclilorofluoranethane+ 

Dichloronethanef 

5.5 

1.5 

16280 

none  associated  vdth  this  data  package 

16281 

TB  (6/29) 

Dichloronethanef 

1.7 

16828 

TB  (9/14) 

Dichlorcroethanef 

3.1 

16834 

TB  (9/15) 

Dichlorcmethane+- 

3.3 

16853 

TB  (9/18) 

Dichlorcraethanei- 

3.7 

16864 

TB  (9/20) 

Dichlorcmethane4- 

2.9 

16873 

TB  (9/21) 

Dichlororoethanef 

2.3 

16882 

TB  (9/24) 

None  found 

16899 

TB  (9/25) 

None  found 

16913 

TB  (9/26) 

None  found 

*  Primary  cxjlumn  only 
+  Both  columns 

C.  other  Blanks  -  The  follcwing  are  other  blanks  found  in  the  data 

packages  and  the  ccnpound  quantities  r^xarted,  however  no  sanple  data 
has  been  qualified  by  the  reviewer  based  on  the  results  of  these 
blanks.  Only  primary  column  results  are  resorted. 

Data 

Packaae  No. 

Blank  ID 

Analvte 

16065 

Rinsate  (5/25)  Dichlorcmethanef 

Deoon  Blank  (5/25)  Dichloromethanei- 

17 

^  1 

16281 

Rinsate  Blank 

(6/29)  Trichlorofluoromethane+  0.52 

Dichloramethane+  2 . 0 

16528 

Rinsate  Blank  (9/14)  Dichlorcroethane^- 

130  1 

16834 

Rinsate  Blank  (9/17)  Dichlorrmethanef 

2.8 

16853 

Rinsate  Blank  (9/19)  Dichlorcmethane4- 

4.3 

8 


Data 

Pacikaae  No. 


Amount  fua/L) 


16864 

16873 

16899 


*  Primary  oolxmm  only 
+  Both  cx)lvDnns 


Blank  ID 

Analvte 

Rinsate  Blank 

(9/20) 

None  found 

Rinsate  Blank 

(9/21) 

None  found 

Rinsate  Blank 

(9/25) 

Dichlorcamethanet 

18 


IV.  Surrogate  Reooverv 

The  surrogate  recovery  summaries  were  reviewed.  The  recoveries  were  all 
reported  to  be  within  specified  QC  criteria. 

Yes _  No  X 

Ocranents: 

1.  Samples  r^xarted  to  have  surrogate  recoveries  outside  specified 
criteria  are  sumnarized  cai  the  attached  Tables  1  and  2.  Data  flags, 
vhen  necessary,  are  also  indicated. 


2 .  TV)D  packages  16057  and  16065  has  one  soil  surrogate  with  no 

established  limits  considered  to  be  applicable.  The  other  soil 
surrogates  for  these  data  packages  were  within  established  control 
limits.  Ihe  laboratory  was  contacted  and  stated  there  were  no 
control  limits  established  vhen  the  samples  were  analyzed.  No  action 
has  been  taken  by  the  reviewer. 


3.  The  Gainesville  Laboratory  did  iKst  initially  provide  surrogate 
sunmary  charts  or  control  limits.  The  laboratory  was  contacted  and 
resutmitted  the  ccntrol  charts  and  all  surrogate  recoveries  were 
found  to  be  aoo^jtable.  The  following  packar'es  were  analyzed  by 
Gainesville  with  the  following  range  of  limits  being  afplicable: 
16272  (83-125%) ,  16280  (91-120%)  and  16281  (95-115%) . 


4 .  The  following  sairples  have  one  surrogate  in  and  one  surrogate  outside 

of  provided  control  limits.  For  package  16882,  sample  number  09- 
SS-D2  (51%R)  and  for  package  16853,  and  sample  number  11-MW-D2  (41%R) 
have  been  qualified  as  estimated  (J  or  UJ) . 
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Far  package  16864  the  sanples  were  diluted  and  diluted  results  were 
within  provided  control  limits.  Althou^  for  the  initial  analysis 
of  this  package  a  number  of  samples  were  found  to  have  recoveries 
outside  limits,  no  results  have  been  qualified  since  the  diluted 
results  were  found  to  be  within  limits. 


V.  Blank  Spike  Control  Samplers) 

A.  Blank  spike  analyses  were  performed  with  each  sample  batch  in  the 
data  package  and  were  reported  to  be  within  laboratory  control  limits 
or  within  OP  MS/MSD  control  limits. 

Yes  X  No _ 

B.  laboratory  control  charts  were  provided  in  the  package  and  the  limits 
specified  by  the  control  charts  were  used  for  review. 

Yes  X  No _ 

OcDsnents:  No  ccxnment. 


VI.  Matrix  Soike/Matrix  Soike  Duplicate  fMS/MSD) 

Ihe  matrix  spike  and  matrix  spike  duplicate  recovery  summary  data  were 
reviewed.  Ihe  piking  procedures  were  performed  and  met  all  recommended 
QC  ^)ecificatians. 

Yes  X  No _ 

Ocninents:  All  target  ooopounds  were  included  for  spiking  and  belcw  is  a 
table  summarizing  the  associated  spiked  samples  for  each  data  package. 
As  shown  the  over-all  frequency  requirenent  for  spikes  of  1  per  20  samples 
was  met.  No  data  has  been  qucilified  based  solely  on  spike  recovery 
results. 

No.  of 

Data  Package  samples/matrix  Sample  used  for  soike  Comments 
16057  5  soils/1  water  06^-BD/TB  5/22  * 

16065  2  soils/3  waters  06-HA-BD/TB  5/22  * 
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Cotnments 


N6.  of 


Data  Packaoe 

samples/matrix 

16272 

22 

soils/1  water 

16864 

7 

waters 

16899 

13 

waters 

16873 

7 

soils/2  waters 

16828 

4 

soils/7  waters 

16882 

6 

soils/1  water 

16280 

10 

soils 

16281 

10 

soils/2  waters 

16834 

12 

waters 

16913 

2 

waters 

16853 

10 

waters/4  soils 

Sample  used  for  ::r>ike 
05-SB-05-6-8/09-SB-02-6-8  * 

09-MSW)5  * 

07-fiW-02/01-SS-05  * 

08-SS-03  + 

05-IW-02  + 

07-SS-02  + 

None  provided 

08^B-01-0-2  * 

07-MI-01  + 

Associated  w/package  16899  * 

02-SW-01/02-SS-04  + 


Total  soils  =  70,  8  soil  samples  ^iked,  1  in  9  frequency 

Total  waters  =  61,  6  soil  samples  ^iked,  1  in  10  frequency 

*  Method  ^ike  control  limits  were  used. 

+  No  method  or  spike  control  limits  were  provided 


VII.  Qminiiants 

1.  Ihe  same  samples  were  reported  for  volatile  analysis  in  both  packages 
16899  and  16912  (i.e.,  a  diplicate  set  of  data  was  found).  Ihis 
validation  report  shews  these  samples  as  being  in  package  16899. 

2.  The  ocDpound,  2-chloroethyl  viryl  ether  is  listed  on  Table  B-3  in 
the  GANG  QAFP,  and  is  a  target  analyte  shewn  in  both  methods  601  and 
8010,  but  was  not  reported  for  any  of  the  packages. 
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3. 


Trichloroethane  and  Brcnnlicdilorcmethaiie  are  reported  together  for 
packages  16272,  16280  and  16281  (Gainesville  lab) .  ;^parently  these 
ocxpouncis  could  not  be  separated.  The  laboratory  was  contacted  and 
replied  that  on  the  DB-1  column  the  cccpounds  do  not  s^>arate  but 
on  the  secondary  column,  DB-624  the  ccnpounds  are  s^>arated. 


4. 


Sanple  05-SB-04-0-2  for  the  confirmation  aneLLysis,  a  laboratory 
signature  was  not  found  on  the  results  form. 


VIII.  Deliverables 

All  data  deliverables  as  specified  for  HAZWRAP  Level  C  quality  control  were 
found  in  the  package. 

Yes  X  No _ 

CXminents;  See  the  attached  Level  C  Data  Deliverable  Qiecklist  for  a 
listing  of  the  Forms  and  data  found  in  the  package. 


L2 


^  P  pa  ®  U  ®  X  XXX 


LEVEL  C  nRTJygPARTRS  OOtSPLETEUESS  CHECKLIST  -  ORGANICS 

KEY 

X  Included  in  package 

O  Not  included  ancVor  Not  available 

NA  Not  ^]plicable  or  Not  required 
R  Provided  as  resufcmissiai 


5C _ Case  N^unrative 

X  Method  blank  spiJoss  with  each  batch 
R/o  Ocntrol  chart  developed  by  1^ 

X _  Sample  results  -  Form  1  or  spreadsheet 

X  Sample  chromatograiss  and  mass  qpectra 
o  CLP  data  flags  used  by  laboratory 
Holding  tiTntas  (prep  and  analysis  dates  provided) 

Surrogate  reooveries  -  Form  2  or  equivalent 

Matrix  ^ike/matrix  spike  diplicate  (MS/MSD)  -  Form  3  MS/MSD  is  to  be  1 
per  20  samples  of  similar  matrix) 

Method  blank  summary  -  Form  4  or  equivalent 

X  Report  form  for  method  blank  results  (Form  1  or  spreadsheet) 

GC/MS  tuning  -  Form  5  or  equivalent 
Initial  calibration  data,  Form  6  or  equivalent 
Pesticide/PCB  calibration  standards  summary  -  Form  80 
continuing  calibration  data.  Form  7  or  equivalent 
Internal  standard  area  summary.  Form  8A,  8B,  or  8C 
Pesticide/PCB  continuing  ceilibration  data  -  Form  9 
NA  Pesticide/PCB  2nd  column  confirmatiOT  -  chromatograms 
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EXPIANATICN  OF  ORGANICS  DA3A  FLAGS 

For  the  purposes  of  this  data  review  document  the  following  code  letters  and 

associated  definiticxis  are  provided: 

U  -  Ihe  material  was  analyzed  for,  but  was  not  detected.  Ihe  associated 

numerical  value  is  the  estimated  detection  limit. 

R  -  Quality  Control  indicates  that  data  is  not  visable  (i.e.  compound  may 

or  may  not  be  present).  Resanpling  and  re-analysis  would  be 
necessary  to  determine  the  presence  or  absence  of  the  analyte  in  the 
sanple. 

J  -  Ihe  associated  numerical  value  is  an  estimated  quantity  because 

quality  control  criteria  were  not  met  or  because  the  amount  detected 
is  below  the  detection  limits  required  by  analytical  Statement  of 
Work.  The  laboratory  uses  this  flag  in  the  latter  situation. 

B  -  Ihe  laboratory  xises  this  flag  vAien  the  r^xsrted  anedyte  was  also 

found  in  the  method  blank.  Data  validation  guidelines  do  not  specify 
the  use  of  this  flag. 

JN  -  Tentative  identification  of  a  ocnpound  at  an  estimated  concentration. 

Resanpling  and  re-analysis  would  be  necessary  for  verification. 
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SILVER  SPRING 
CHICAGO 
DENVER 
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DOCUMENT  NO.:  GADDS007.RVW 

hazwrap  level  C 


Note: 

—  Ihe  Level  C  Data  Validation  Guidelines  as  ^lecified  in  HAZWRAP  Requirements  for 
Quality  Control  of  Analytical  Data,  Section  8.3.2  (Document  No.  Das;/HWP-651-Ri, 
Revision  1,  July  1990)  have  been  used  by  the  data  reviewer  as  a  basis  for  reviewing 
the  data  and  applying  flags,  except  as  ^lecifically  noted  in  review  oaumtaits. 

—  Please  see  data  fla^pj^  definitions  on  the  last  page  of  this  r^rt. 


C.C.  JOHNSON  &  MALHOTRA  PC. 

215  UNION  SOULEVABD,  SUITE  215*  LAKEWOOD,  COLORADO  80228  •  (303)  987-2928 

!979  Ten  Years  of  Quality  Service  1989 


Ito  facilitate  the  review  of  this  rejxjrt,  we  are  providing  the  following  listing 
of  garrpiftg  associated  with  the  respective  SDG/Package  Nuntoers. 


#  16057 

#  16828 

«  16864 

06-HA-02 

08-SW-01 

09-MW-02 

06-flA-08 

08-SW-02 

09-MW-03 

06-ia-09 

08-SW-O3 

09  MW-04 

06-flA-17 

08-SW-04 

09-MW-05 

06-^-BD 

Ol-Mf-02 

09-ilW-D3 

05-JW-01 

Field  Blank  9/20 

#  16065 

05-MSW)2 

#  16899 

05-MW-03 

05-HA--03 

05^4W-04 

05-HA-08 

Field  Blank  9/14 

09-sw-Ol 

Field  Rinsate  5/25 

09-SW-02 

Decon  water  5/25 

07-SW-01 

#  16834 

07-SW-02 

*  16272 

07-SW-03 

05-EW-108 

09-SW-Dl 

05-SB-05-0-2 

01-^®»-01 

07-SW-D2 

05-SB-05-6-8 

02-i1W-01 

Ol-SW-01 

02-SB-01-0-2 

06-MSf-01 

Ol-SW-02 

02-SB-01“6-8 

07-I®f-01 

Ol-SW-03 

09-SB-01-0-2 

08-MSf-Ol 

01-SKH)4 

09-SB-01-6-8 

08-M^-02 

Field  Blank  9/25 

09-SB-02-0-2 

08-^lW-03 

#  16873 

09-SB-02-4-6 

08-MW-04 

09-SB-03-0-2 

Field  Blank  9/17 

09-S&-03-4-6 

08-MW-Dl 

08-SS-01 

09-SB-05-0-2 

08-SS~02 

09-SB-05-6-8 

08-SS-03 

09-SB-D2 

«  16913 

08-SS-04 

05-SB-01-4-6 

08-SS-05 

05-SB-01-7-8 

09-MW-01 

08-SS-06 

05-SB-03-1-3 

08-SS-Dl 

05-SD-03-9-11 

Field  Blank  9/21 

05-SB-04-0-2 

#  16280 

05-SB-04-8-10 

§  16882 

05-SB-Dl 

07-S&-02-0-2 

07-SB-02-4-6 

09-SS-01 

Ol-SB-01-0-2 

07-SS-01 

01-S&-01-12-14 

07-SS-02 

ll-SB-01-2-4 

07-SS-03 

ll-SB-01-8-10 

07-SS-04 

ll-SB-02-0-2 

ll-SB-02-10-12 

11-SB-D3 

09-SS-D2 

2 


16853 


16912  FNA  canl 


16281 


11-MW-Ol 

Ol-SS-01 

ll^W-02 

Ol-SS-02 

ll-MSf-03 

Ol-SS-03 

11-EW-B3 

Ol-SS-04 

io-m-01 

Ol-SS-05 

02-SW-01 

Ol-SS-06 

02-SW-02 

Ol-SS-07 

11-^W-D2 

Ol-SS-08 

Field  Blank  9/18 

Ol-SS-09 

02-SS-01 

Ol-SS-10 

02-SS-02 

01-SS-ll 

02-SS-03 

Ol-SS-12 

02-SS-04 

01-SS-D3 

lO-SB-01-0-2 

lO-SB-01-10-11 

08-SB-01-0-2 

08-SB-01-8-10 

08—SB-02— 0— 2 

08-SB-02-8-10 

08-SB-D4 

08-SB-03-0-2 

08-SB-03-4-6 

Field  Blank  6/29 


Semples  were  extracted  and  analyzed  within  holding  tunes  specified  by  the 
HAZHE^  data  validaticn  guidelines. 


OcDsnents:  An  asterisk  and  number  in  parenthesis  indicates  a  sanple 

fraction  outside  holding  tine  specifications  and  the  number  of  days 
<ayr!p<3ri«3ri  based  on  the  date  sanpled.  Data  for  any  sanple  fraction  with 
exceeded  holding  tines  are  flagged  as  estimated  ( J  or  UJ) . 


Sanple 

Sampling 

ENA 

Number 

Date 

Extract  Analvsis 

16272  09-SB-02-0-2  6/27/90  7/09/90  7/11/90 

09-SB-03-4“6  6/27/90  7/09/90  7/11/90 

09-SB-02-0-2RE  6/27/90  7/12/90* (1)  7/13/90 

09-SB-03-4-6RE  6/27/90  7/12/90* (1)  7/13/90 

Please  note  the  original  analysis  was  within  the  regtiired  holding  times. 


The  percent  relative  standard  deviation  (%RSD)  for  the  initial  calibrations 
and  the  percent  difference  (%D)  for  the  continuing  calibrations  were 
reviewed.  The  %RSD  and  %D  valxies  r^xjrted  net  the  data  validation  criteria 
for  the  ENA  ancilysis. 


Oemnents:  The  %RSD  anchor  %D  vcilues  outside  of  the  data  validation 
guideline  specifications  are  listed  belcw.  The  following  out-of-oontrol 
calibrations  have  resulted  in  associated  sanple  data  being  flagged  as 
estimated  (J  or  U7) .  The  ciffected  sanples  are  found  in  package  16899. 


Oontinuing  Calibration 


Acen^hthylene 


10-7-91  /  16.3% 


III.  Blanks 


A.  Method  Blank  -  Ihe  sumoaries  for  blank  analyses  were  reviewed.  The 
freqaency  of  method  blank  extracticxis  and  analysis  and  the 
oontaminants  r^xarted  in  blank  sanples  were  all  within  specified 
limits. 

Yes  X  No _ 

Qanments;  No  ocmnent. 


B.  Other  Blanks  -  Ihe  following  are  other  blanks  vAiich  were  reported 
with  the  data  packatges,  hcwever,  no  contaminants  were  found  in  any 
of  these  sanples. 

Data 


Packaoe  No. 

Blank  ID 

16065 

Decxxi  Blank  (5/25) 
Rinsate  (5/25) 

16864 

Field  Blank 

(9/20) 

16899 

Field  Blank 

(9/25) 

16873 

Field  Blank 

(9/21) 

16828 

Field  Blank 

(9/14) 

16281 

Field  Blank 

(6/29) 

16834 

Field  Blank 

(9/17) 

16853 

Field  Blank 

(9/18) 

5 


rv.  Surrogate  Recovery 

Ihe  surrogate  recovery  sumnarles  were  reviewed.  Ihe  recoveries  were  all 
reported  to  be  within  ^)ecified  QC  criteria. 

Yes _ No  X 

Oonments; 

1.  Saoples  r^xsrted  to  have  surrogate  recoveries  outside  laboratory 
specified  criteria  are  r^rted  belcx/.  Data  flags,  viien  necessary, 
have  been  added  to  results  on  Form  I's. 


2.  Hie  laboratory  did  not  r^»rt  the  specific  limits  that  have  been 
established  for  the  surrogate  recoveries,  but  for  each  sanple  it  was 
indicated  ^Aiether  the  surrogate  recovery  value  was  within  control 
limits.  This  nieans  of  indicating  those  sanples  with  a  recovery 
outside  control  limits  is  the  only  souroe  of  such  information 
available  to  the  reviewer  for  determining  the  need  for  qualifiers. 


3.  Scrae  of  the  method  blardcs  for  two  data  packages  (16899  and  16913) , 
according  to  the  case  narrative,  were  not  spliced  with  surrogate 
ccnpcunds  so  the  lack  of  surrogate  recovery  has  not  generated  any 
data  qualifiers. 


Data  BaCkaoe  No. 

16272 

09-SB-02-0-2 

54 

None 

09-88-02-0-21® 

92 

None 

09-SB-03-4-6 

42 

Ncne 

09-SB-03-4-6RE 

86 

Noie 

16873 

Method  blank 

120 

Naie 

08-SS-05 

105 

J 

08-SS-06 

105 

J 

16912 

Ol-SS-04 

103 

J 

Ol-SS-06 

110 

None 

01-SS-D3 

104 

Ncsie 

NOTE:  Sanples  09-SB-02-0-2  and  09-SB-03-4-6  are  not  qualified  since  the 

reeoialysis  Vcilues  cure  within  ^lecified  limits  eind  the  sanple  results 
are  the  same  for  both  analyses.  For  the  other  sanples  listed  above, 
only  the  positive  results  have  been  qualified  as  estimated  (J)  since 
the  surrogate  reoc^veries  are  high. 
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V. 


Blank  Sp-iVig^/Tahnratorv  Oontrol  Saimle^s^ 


A.  Blank  Spike/Laboratory  Control  Sample  (ICS)  analyses  were  perfonoed 
with  each  sanple  batch  in  the  data  package  and  were  r^xsrted  to  be  within 
laboratory  control  limits  or  within  CLP  established  control  limits.  (NOTE: 
'Die  method  blank,  spiked  with  surrogates,  can  be  used  as  the  blank 
^ike/LCS  for  volatiles  and  seni-^latiles) . 

Yes _ No  X 

Ccnnents: 

1.  As  mentioned  in  the  previous  section  ccnoeming  surrogate  recoveries, 
packages  16899  and  16913  did  not  have  method  blank  spike  recovery 
results  since  the  surrogate  ^ikes  were  inadvertently  emitted. 


B.  Laboratory  control  charts  were  provided  in  the  package  and  the  limits 
specified  by  the  control  charts  were  used  for  review. 

Yes _  NO  X 


Cemments; 

1.  Althoui^  ocKTtrol  charts  were  not  actually  provided,  the  laboratory 
did  provide  informaticn  indicating  when  surrogate  recoveries  were 
outside  their  established  limits.  This  information  was  provided  for 
the  blank  ancilyses,  as  well. 

2.  For  the  follcwing  packages  one  method  blank  was  within  specified 
oontrol  limits,  however,  a  second  method  blank  was  outside  specified 
limits;  Package  16065  (63%),  Package  16912  (45%),  16280  (58%)  and 
16281  (59%) .  Since  surrogate  recoveries  were  found  to  be  within  the 
laboratory's  oontrol  limits  for  all  sanples  in  these  data  packages 
the  reviewer  has  not  qualified  any  sanple  data  based  on  these  lew 
blank  ^ike  recoveries. 


VI.  Matrix  Soike/Matrix  Spike  Duplicate  fM5/M5D) 

•Die  matrix  spike  and  matrix  spite  diplicate  recovery  summary  data  were 
reviewed. 

Yes  X  No _ 


Oconents: 

1.  Three  caipounds  were  spiked  for  the  MS/MSD  aneilyses.  No  control 
limits  established  ^lecifically  for  this  method  were  provided. 
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2. 


Ihe  foUcvdLng  table  sunnarizes  the  spUoed  sanples  by  package  number 
and  shews  the  number  of  samples  and  matrix  types  found  in  those 
packages.  Ihe  range  of  matrix  ^ike  recoveries  reported  for  each 
of  the  spiked  samples  is  shewn  in  the  last  colimnn. 


Data  Packaoe 

Soiked  Sanole 

#  of  samoles/matrix 

%  Recoverv 

16057 

06-HA-BD 

5  soils 

77  -  95 

16065 

06-HA-BD 

2  soils/2  waters 

77  -  95 

16272 

05-SB-05-6-8 

09-SB-03-0-2 

21  soils 

84  -  89 

81  -  87 

16864 

Associated  with 
16899 

6  waters 

89  -  99 

16899 

07SW02  /  01SS05 

12  waters 

89  -  99 

16873 

Associated  with 
16899 

7  soils/1  water 

* 

16828 

05MW02 

10  waters 

59  -  78 

16882 

Associated  with 
16912 

6  soils 

78  -  90 

16912 

01-SS-ll 

13  soils 

78  -  90 

16280 

ll-SB-01-2-4 

10  soils 

0%  + 

16281 

08-SB-01-02 

10  soils/1  water 

87  -  90 

16834 

08-^1W-Dl 

11  waters 

67  -  77 

16913 

Associated  with 
16899 

1  water 

89  -  99 

16853 

02-SW-01 

9  waters/4  soils 

38  -  78 

Total  soils  =  78,  Number  of  ^iked  samples  =  7  1  in  11  frequency 

Total  waters  =  53,  Number  of  ^iked  samples  =  4  1  in  13  frequency 

*  No  soil  MS/IBD  is  reported  in  package  16899. 

+  The  laboratory  reported  the  0%  recovery  due  to  "hi^  chemdccil  noise” 

and  therefore  did  not  re-analyze. 
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3. 


As  shown  by  the  above  table  the  overfall  fi^equency  for  the  VE/MSD  analysis 
meets  the  1  per  20  samples  of  similar  matrix  requirement.  For  data  package 
16873,  the  labcratory  shows  it  to  be  associated  with  package  16899  vAiich 
oc^t^dns  all  water  samples.  This  does  not  suffice  for  the  soils  since  a 
soil  MS/MSD  is  not  provided  in  that  package,  however  since  the  over-all 
fireguency  requirements  were  met  no  data  has  been  determined  to  be  affected. 


VH.  aHrtitinnal  rommiants 


1.  The  case  narrative  stated  that  a  single  injection  into  a  dual 
oolumtVFID  system  was  \ised.  The  HAZNRAP  guidelines  are  ^lecific  as 
to  requiring  both  primary  and  secondary  confirmation  column 
chromatograms  and  values  and  since  only  a  "single  chromatogram"  was 
provided  for  each  sample  further  inquiries  were  made  as  to  the  set- 
vp  of  this  analyticeil  system.  Attached  are  copies  of  the  memo  and 
the  re^)onse  from  the  laboratory  explaining  the  process  they  used 
in  obtaining  results.  The  explanation  provided  and  the  copy  of  the 
chromatogram  from  a  ced-ibration  standard  indicates  that  this  system 
using  two  columns  connected  to  a  single  FID  does  provide  for  adequate 
separation  of  all  target  ccopound  peaks. 

2.  The  case  narrative  stated  that  in  seme  cases  the  best  (i.e. ,  desired) 
detection  limits  could  not  be  met  due  to  interferences. 

3.  Some  sanple  nutobers  have  the  notation  "MS/MSD"  attached  to  the  sanple 
nunher;  this  is  only  an  indication  of  this  being  the  associated 
^iked  sanple.  These  copies  of  the  sanple  iresults  forms  have  not 
been  attached  to  this  report. 


vm.  Deliverables 

All  data  deliverables  as  specified  for  HAZWE^  Level  C  qucLLity  control  were 
found  in  the  package. 

Yes  X  No _ 

Ocoments:  See  the  attached  Level  C  Data  Delivexrables  Checklist  for  a 
listing  of  the  Forms  and  data  found  in  the  package. 
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XX  XXX  X 


IEVEL  C  nFT.TVKRABTES  GCMFUnXNESS  CHEXSOZST  -  ORGANICS 

KEY 

X  Included  in  padcage 

O  Ncrt  included  anVor  Not  avcdlable 

NR  Not  ^plicable  or  Not  regiiired 

RS  Provided  as  resiflatdssion 

X  Case  Narrative 

Method  blank  ^ikes  with  each  batch 
O  Control  chart  developed  ty  lab 
Sanple  results  -  Form  1  or  spreadsheet 
X  Sample  chronatograms  ard/cac  mass  ^ectra 

X  CEP  data  flags  \ised  laboratory  (not  ^jecified  HAZWRAP  Table  5.1) 
Holding  times  (sampling,  prep  and  analysis  dates  provided) 

Surrogate  recxjveries  -  Form  2  or  egidvalent 

tfetrix  :^i]o6/matrix  spike  diplicate  (MS/MSD)  -  Form  3  or  equivalent 
(MS/MSD  Is  to  be  1  per  20  samples  of  similar  matrix) 

Method  blank  suninary  -  Form  4  or  equivalent 

X  Ri^xart  form  far  method  blank  results  (Form  1  or  spreadsheet) 

GC/MS  tuning  -  Form  5  or  ecpiivalent 
Initial  calibration  data,  GC/MS  -  Form  6  or  equivalent 
Pesticid^/PCB  calibration  standards  summary  *•  Form  8D 
Continuing  calibration  data,  GC/MS  -  Form  7  or  equivalent 
Internal  standard  area  sumnary,  GC/MS  -  Form  8A,  8B,  or  8C 
Pesticide/FCB  cxintinuing  calibraticn  data  -  Form  9 
NA  Pesticide/PCB  2nd  column  ocnfimatiGn  -  chranaatograms 
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EXPLANATION  OF  CNGANICS  DATA  FLAGS 

For  the  purposes  of  this  data  review  docutoetit  the  following  code  letters  and 

associated  definitions  are  provided: 

U  -  Hie  material  vas  analyzed  far,  but  was  not  detected.  Hie  associated 

numericcQ.  value  is  the  estimated  detection  limit. 

R  -  Quality  Control  indicates  that  data  is  not  usable  (i.e.  cccpound  may 

or  may  not  be  present).  Resanpling  and  re-analysis  would  be 
necessary  to  determine  the  presoioe  or  absence  of  the  analyte  in  the 
sanple. 

J  -  Hie  associated  numerical  value  is  an  estimated  quantity  because 

queQ.ity  control  criteria  were  not  met  or  because  the  amount  detected 
is  belcw  the  detection  limits  required  by  the  analytical  Statement 
of  Work.  Hie  laboratory  uses  this  flag  in  the  latter  situation. 

B  -  Hie  laboratory  uses  -l  is  flag  vhen  the  reported  analyte  was  also 

found  in  the  method  blank.  Data  V2d.idation  guidelines  do  not  specify 
the  use  of  this  flag. 

JN  -  Tentative  identificatic»i  of  a  ocnpound  at  an  estimated  concentration. 

Resanpling  and  re-analysis  would  be  necessary  for  verification. 
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CCJM 

ENVIRONMENTAL  ENGINEERS&SCIENTISTS 


SILVER  SPRING 
CHICAGO 
DENVER 
GRAND  RAPIDS 


MEMORANDUM 


TO: 

FROM; 

DATE: 

DOCUMENT  NO; 
SUBJECT: 


Richard  Olson,  CH2M  Hill/Deerfield  Beach,  FL 
Jeralyr^^uthrie,  Richard  Cheathai^  CCJM/Denver 
January  31,  1991 
GATRS008.MEM 


Georgia  Air  National  Guard  Data  Validation  Reports 
HAZWRAP  Level  C 


Enclosed  are  the  HAZWRAP  -  Level  C  data  validation  reports  and  the 
attached  copies  of  data  results  forms  (Form  I‘s)  which  have  data 
reviewer  qualifiers  added.  Two  data  review  reports  are  provided 
for  the  following  types  of  analyses: 

14  data  packages  for;  Priority  Pollutant  Metals 

Total  Petroleum  Hydrocarbons 


If  you  have  any  questions  concerning  this  submittal,  please  call 
(303)  987-2928. 


cc;  GANG  -  PF 


C.C.  JOHNSON  &  MALHOTRA  PC. 

215UNION  BOULEVARD.  SUITE  215  •  LAKEWOOD,  COLORADO  80228  •  (303)987-2928 

1979  Ten  Years  of  Quality  Service  1989 


CCJM 

ENVIRONMEHTAL  ENGINEERS&  SCIENTISTS 


SILVER  SPRING 
CHICAGO 

GRAND  RAPIDS 

DOCUMENT  NO.:  GAIDS003.RVW 


TNCflRGftNICS  pm  REVIEW  SUMMARY  -  HAZWRAP  lEVEL  C 


Case  No. 


Site 


Project  No. 


27794.CQ.02 


Georaia  Air  National  Guard 


Contract  Laboratory  CH2M  HILL  -  MorTtocmerv*  and  Gainsville _ 

See  5/90, 

Sanple  Delivery  Groi^)  (SDG)  Belcw  Sanpling  Date  (Month/Year^  6/90  &  9/90 

Sanple  Matrix  low  level  soils  and  waters _ 

Type  of  Analyses/Special  Request  Priority  pollutant  metals  fSb.  As.  Be.  Od. 

Cr.  Cu.  Fb.  Ha.  Ni.  Se.  Aa.  Tl.  Zn> _ 


and  Gamsville 


Data  Package  #  16057* 

16Q65* 
16272 
16280 


Data  Reviewer 


QA  Review  by 


16281 

16828 

16834 

16853 


A  w 

T.irria/T..  MorrisCMl 
Jeralvn  Guthrie'*'^ 


16864 

16873 

16882 

16899 


CCJM  Approval  by  Rirhard  Cheatham  _ 

Tel^3hone  logs/corre^xsndenoe  enclosed?  Yes 
laboratory  case  narrative  attached?  Yes 
Deliverable  requirement  violations  fcund?  Yes  . 


16912  _ 

16913  _ 

fsee  next  oaae  for _ 

samples  associated  with 
each  data  package) 


Date 


Not  Applicable  _ 


Note: 

—  The  Level  C  Data  Validation  Guidelines  as  ^»cified  in  HAZWRAP  Requirements 
For  Quality  Oaitrol  of  Analytical  Data,  Secticn  6  (Document  No.  D0E/HWP-65/R1, 
Revision  1,  July,  1990)  have  been  used  by  the  data  reviewer  as  a  basis  for 
reviewing  the  data  and  applying  flags,  exo^Jt  as  ^»cifically  noted  in  review 
ocnments. 

—  Please  see  data  flagging  definitions  cn  the  last  page  of  this  report. 

(1/91  Revision) 

C.C.  JOHNSON  &  MALHOTRA,  P.C. 

21 5  UNION  BOULEVARD,  SUITE  21 5  •  LAKEWOOD,  COLORADO  80228  •  (303)  987-2928 

1979  Ten  Years  of  Quality  Service  1989 


FORM  C-H 


To  facilitate  the  review  of  this  report,  we  etre  providing  the  follcwing  listing 
of  saitples  cissociated  with  the  respective  SDG/Package  Numbers. 


#  16057 

#  16281 

#  16864 

06-HA-02 

lO-SB-01-0-2 

09-MW-02 

06-HA-08 

lO-SB-01-10-11 

09-MW-03 

06-HA-09 

08-SB-01-0-2 

09-MW-04 

06-HA-17 

08-SB-01-8-10 

09-JW-05 

06-HA-BD 

08-SB-02-0-2 

09-MW-D3 

08-SB-02-8-10 

Field  Blank  9/20 

i  16065 

08-SB-D4 

#  16873 

08-SB-03-0-2 

05-HA-03 

08-SB-03-4-6 

05-HA-08 

Rinsate  Blank  6/29 

08-SS-01 

Rinsate  5/25 

08-SS-02 

Deoon  water  5/25 

1  16828 

08-SS-03 

08--SS-04 

a  16272 

08-SW-01 

08-SS-05 

08-SW-02 

08-SS-06 

05-SB-05-0-2 

08-SW-03 

08-SS-Dl 

05-SB-05-6-8 

08-SW-04 

Rinsate  Blank  9/21 

05-SB-01-0-2 

Ol-MW-02 

^  16882 

09-SB-01-6-8 

05-MW-01 

09-SB-02-0-2 

05^W-02 

09-SB-02-4-6 

05-«W~03 

09-SS-01 

Og-SB-03-0-2 

05-MW-04 

09~SS-D2 

09~SB-03-4-6 

Rinsate  Blank  9/14 

09-SB-05-0-2 

#  16899 

09-SB-05-6-8 

#  16834 

09-SB-D2 

09~SW-01 

05-SB-01-4-6 

05-EW-108 

09-SW-02 

05-S&-01-7-8 

Ol-MW-01 

09-SW-Dl 

05-SB-03-1-3 

oe-m-oi 

Ol-SW-01 

05-SB-03-9-11 

08-MW-01 

01-SVM)2 

05-SB-04-0-2 

08-MW-02 

Ol-SSf-03 

05-SB-04-8-10 

08^1W-03 

Ol-SW-04 

05-SB-D-l 

08-MW-04 

Rinsate  Blank  9/17 

Rinsate  Blank  9/25 

#  16280 

08-MW-Dl 

#  16912 

Ol-SB-01-0-2 

#  16853 

Ol-SS-01 

Ol-SB-01-12-14 

01-SS-02 

ll-SB-01-2-4 

11-MW-Ol 

Ol-SS-03 

ll-SB-01-8-10 

11^-02 

01-SS-04 

ll-SD-01-0-2 

ll-MW-03 

Ol-SS-05 

ll-SB-02-10-12 

11-EW-B3 

Ol-SS-06 

11-SB-D3 

lO^W-01 

01-SS-07 

1H1W-D2 

01-SS-08 

Ol-SS-09 

#  16913 

Ol-SS-10 

01-SS-ll 

09-Mf-01 

Ol-SS-12 

01-SS-D3 

(1/91  Revision) 
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XX 


FORM  C-H 


I.  Deliverables 

All  data  deliverables  as  specified  for  HAZWRAP  Level  C  quality  control  were 
found  in  the  package,  and  sent  thrcxi^  resutsnissions. 

Yes  X  No _ 

Ocmments: 

1,  See  the  following  Level  C  Data  Deliverables  Cliecklist  for  a  listing 
of  the  Forms  and  data  found  in  the  package. 

2.  All  Form  I's  for  water  from  the  Gainsville  Laboratory  have  values 
r^xjrted  in  units  of  mg/L  rather  than  xig/L,  thus  the  correct  number  of 
significant  figures  has  not  always  been  provided.  The  CIP  system  of 
flagging  has  not  been  used  and  a  sign  rather  than  "U"  has  been  used 
to  denote  undetected  ancilytes. 


LEVEL  C  ramVERABLES  OCMPLETENESS  CHECK  LIST  -  INORGANICS 


KEY 

X  Included  in  package 

O  Not  included  anchor  not  available 

NR  Not  applicable  or  not  required 
RS  Provided  as  resufcmission 


X _  Sample  results  data  sheets  (Form  1  or  spreadsheet) 

)(/0  CLP  data  flags  used  by  laboratory 

X _  Initial  calibration  verification  results  (Form  2) 

Initied  calibration  curve  data  (not  a  specified  deliverable) 
Oontinuing  calibration  verification  (Form  2) 

Preparation  blank  results  (Form  3) 

ICP  interferaioe  check  saitple  (Form  4) 

Matrix  spike  results  (Form  5a) 

Post-digest  spite  saitple  recovery  for  ICP  (if  needed)  (Form  5b) 
Dcplicate  results  (Form  6) 

Blank  spik^laboratory  control  saitple  (LCS)  with  each  batch 
X  control  tdiarts  developed  ty  lab 
Standard  addition  results  (Form  8) 

Holding  times  suinnary  form  (Form  10  or  Form  13  and  14) 
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:i.  HnlriiTY^  TiTivafi 

Sanples  were  prepared  and  analyzed  within  holding  times  specified  ty  the 
HAZWRAP  data  validation  guidelines.  Holding  time  is  based  oi  date  sanpled 
to  date  of  pr^aration  for  analysis  (with  collection  date  not  inclusive) . 

Yes  X  No _ 

OcDDoents:  No  camnent. 


[II.  Calibration  Quality  Oontrol 

A.  The  required  summary  forms  were  provided  and  information  was  present 
to  determine  that  initial  calibratioi  curves  met  guidelines 
(correlation,  nuntoer  of  calibration  standards,  etc.)  or  method 
criteria. 

Yes  X  No _ 

Ocraments:  Data  related  to  initial  calibration  curves  was  not 

initially  provided  and  is  not  ^own  as  a  specific  deliverable 
requirement  for  the  laboratory.  Hcwever,  this  informatiai  was 
paxvided  by  the  laboratory  xjpan  request  since  data  VeilidatiOT 
requirements  specil^  review  of  tliis  data. 


B.  Hie  initial  calibration  verification  (ICV)  and  continuing  calibration 
verification  (CXV)  standard  ancdyses  were  reported  as  required  and 
had  recoveries  r^xirted  to  be  within  the  CLP  specified  control 
limits. 

Yes _ No  X 

Ooninents:  Ihe  following  is  a  table  of  samples,  analytes,  recoveries 
and  qucdifiers  associated  with  a  non-conpliant  ICV  or  CCV  standard: 

Data  package  #  Analvte  Recovery  ftial  ifier 

All  saitple  results  antimony  111.8%  * 

associated  with  16912 

*  All  sanple  results  for  data  package  16912  have  been  qualified  R, 
rejected,  due  to  low  spike  recoveries  so  no  other  qualifier  is 
necessary. 
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IV.  Blank  C»ialitv  Control 


A.  A  preparatiorv/tethod  blende  vas  prepared  and  analyzed  at  the  specified 
frequency. 

Yes  X  No _ 

OcDin^its: 

No  solid  pr^)aration/insthod  blank  materials  were  available  for  the 
Gainsville  laboratory;  hewever,  associated  aqueous  blanks  were 
prepared.  No  action  is  required  by  the  data  reviewer. 


B.  All  analytes  in  the  preparation  blank  were  below  the  C332L  and  thus 
ocnpliant  with  SOU  requirements. 

5 

Yes  X  Nb _ 

Ocoments:  The  solid  preparation  blanks  for  package  16065  had 

detection  limits  r^x>rted  at  a  factor  of  100  times  the  esqpected 
values.  Hie  laboratory  was  contacted  and  the  corrected  values  were 
sent  as  a  resutmission.  No  further  action  was  tcdcen  by  the  data 
reviewer. 


C.  All  analytes  in  the  pr^iaratirai  blank  were  below  the  instrument 
detection  limit. 

Yes  X  No _ 

CXxnroaTts:  For  packages  16057  and  16065  the  laboratory  has  r^rted 
the  detecticn  limit  for  beryllium  as  0.0  xig/L  in  the  blank  idiidi  is 
not  entirely  correct.  Hie  laboratory  reported  in  a  resubmission  that 
their  software  does  not  report  IDL*s  to  2  deciitBl  places.  NO  action 
is  taken  by  the  reviewer  althou^  it  appears  that  the  actual  lOL  is 
0.04  vg/L. 
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D.  The  pactege  contained  other  types  of  blanks  submitted  to  the 
laboratory  with  the  field  sanples. 

Yes  X  No _ Not  Identified _ 

Ocnm^ts:  Ihe  following  list  shews  the  other  types  of  blanks 

included  in  the  package  and  contaminants  found  in  these  blanks.  Data 
has  not  been  qualified  by  the  reviewer  due  to  contaminants  r^»rted 
in  these  blanks  due  to  the  difficulty  of  determining  specifically 
which  samples  and  blanks  are  associated. 


Packaae  No. 

Blank  Tvne/ID 

Analvte 

Amount 

16065 

Rinsate  5/25 

copper 

7.1  B 

■  ug/L 

mercury 

0.20 

B  ug/L 

zinc 

33.9 

ug/L 

Decon  water  5/25 

beryllium 

0.14 

B  \jg/L 

copper 

20.2 

B  ug/L 

mercury 

0.20 

B  ug/L 

zinc 

44.0 

ug/L 

lead 

4.0 

ug/L 

16281 

Rinsate  Blank  6/29 

None  found 

16828 

Rinsate  Blank  9/14 

None  found 

16834 

Rinsate  Blank  9/17 

None  found 

16864 

Field  Blank  9/20 

zinc 

0.03 

mg/L 

lead 

0.003 

ug/L 

16873 

Rinsate  Blank  9/21 

chromium 

0.003 

mg/L 

lead 

0.003 

mg/L 

16899 

Rinsate  Blank  9/25 

None  found 

V.  Accuracy  Statements 

A.  Blank  spike/laboratory  control  sanple  (ICS)  analyses  were  performed 
with  each  sanple  batch  in  the  data  package  and  were  r^xsrted  to  be 
within  laboratory  control  limits  or  within  CLP  matrix  ^ite  control 
limits. 

Yes  X  No _ 
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B.  Laboratozy  ocntrol  charts  were  provided  in  the  package  and  the  limits 
^jecified  by  the  ccjntrol  charts  were  iised  for  review. 

Yes  X  No _ 

Ocwnents; 

1.  The  following  blank  ^iJce/LCS  analyses  were  reported  to  be 
outside  laboratory  cxartrol  limits,  however,  the  matrix  spiJce 
recoveries  for  these  analytes  met  all  lectured  limits  so  no 
qualifiers  have  been  applied  to  sanple  results: 


laboratory 

CXxTtrol 


Analvte 

%  Reooverv 

limits  % 

Associated  Data  Packaoes 

Silver 

62.6 

75  -  120 

all  soils  samples  16065 

Ocpper 

80.0 

9:  -  103 

all  soils  16272 

Zinc 

80.0 

89  -  106 

all  soils  16272 

cadmium 

84.0 

88.5  -  105. 

5  all  soils  16281 

C. 


The  matrix  (pre-digest)  spiJce  frequency  reguiren)^  was  met. 
Yes  X  NO _ 


Ocnnents:  The  following  sajiples  were  used  for  matrix  spiking: 


Data  raokaoes 

No.  of  Samples/Tfatrix 

16057 

5/soils 

16065 

2/soils,  2/waters 

16272 

18/soils 

16280 

7/soils 

16281 

9/soils,  1/water 

16828 

10/waters 

16834 

9/waters 

Sample  Spiked 

06*^IA-02  (Hg  only) 
06-HA-02 

06^-02  (Hg  only) 
06-HA-02 

05-SB-05-6-8 

09-SB-02-4-6 

ll-SB-01-2-4 

08-SB-01-0-2 

05-MM)3 

08-M»-Dl  (furnace  only) 
06-MW-04  (flame  only) 
08-MW-04  (Hg  only) 
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Data  Packaaes 

No.  of  Samoles/Matrix 

Sanole  Soiked 

16853 

6/waters 

1H1W-02  (furnace  only) 
ll-^IW-02  (flame  OTly) 
11-1W^B3  (03  only) 

16864 

6/waters 

09-Mf-D3  (Hg  only) 
09-MW)2 

16873 

7/soils,  1/water 

08-SS-06 

16882 

2/soils 

09-SS-D2 

16899 

8/waters 

09-SW-Dl  (furnace  only) 
09-SW-02  (flame  cnly) 
Ol-SW-01  (l^  only) 

16912 

13/soils 

Ol-SS-12  ( ftonaoe  only  Hg) 
Ol-SS-13  (flame  only) 

16913 

1/water 

09-MW-01 

63  =  soil  sanples  8  =  soil  spike  sanples  Frequency  =  1  in  8 
44  =  water  samples  5  =  water  spike  sanples  Frequency  =  1  in  9 


D.  Matrix  spike  recoveries  were  within  the  specified  control  limits 
(75  -  125%) . 

Yes _ No  X 

Ocnanents: 

1.  The  following  matrix  spike  analytes  were  reported  to  be  outside 
control  limits: 


Data  Packaoe 

Analvte/Saitcle  Matrix 

%  Recoverv 

16057 

antimcMTy/soil 

57.5 

UJ 

16065 

antiroony/soil 

57.5 

UT 

16272 

seleniun/soil 

*(both  spike  sanples) 

60 

UJ,J 

16828 

antimcmy/water 

20 

R 

arsenic/^ter 

30 

UT,J 

chrcndun/water 

70 

UJ,J 

lead/water 

60 

UJ,J 

seleniut0tfater 

0.0 

R 
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Data  Fackaoe 

Analvte/SamDle  Matrix 

%  Reooverv 

Qualifier 

16834 

antimony/water 

20 

R 

seleimm/water 

0.0 

J,R 

thallauny^ter 

65 

UJ 

16853 

antimotiy/water 

35 

UT 

arsenic/itiater 

35 

UJ 

leacVwater 

65 

UJ,J 

silver^'water 

63 

UT,J 

zinc/vrater 

4.0 

J,R 

16864 

antimony/water 

0.0 

R 

arsmiic/^ter 

50 

UJ,J 

seleniulVVrater 

0.0 

R 

thalljuny^ter 

0.0 

R 

16873 

antimony/soil 

60 

UJ 

arsenic/soil 

65 

UJ,J 

seleniui/soil 

70 

UJ 

thallium/soil 

65 

UJ 

16882 

arsenic/soil 

135 

J 

16899 

seleniuR/water 

65 

UJ 

16912 

antimcny/soil 

0.0 

R 

arsenic/soil 

0.0 

J,R  ’ 

selenii;^soil 

40 

UJ 

thalliun/soil 

35 

UJ,J 

16913 

antimcny/water 

62 

UJ 

arsenic/^ter 

65 

UJ 

chroniuiVvater 

143 

J 

seleniu&v/Water 

35 

UJ 

*  Spike  samples 

ll-SB-01-2-4  and  08-SB-01-0-2 

both  had  a 

60  percent 

recovery  for  selenium. 

2.  For  data  packages  16280  and  16281  daily  a  post-digest  ^ike  was  provided 
for  selenixan  and  arsenic.  Soil  results  for  these  packages  are  qu2dified 
UJ  due  to  the  lack  of  pre-digest  ^ike  information. 


VI.  OcBinents 


1.  Die  HAZWRAP  data  validation  guidelines  require  the  initial 
calibration  data  to  be  reviewed  to  ensure  that  the  miniinum  nunber 
of  standards  were  used,  to  evaluate  the  correlation  cx)efficients 
and  to  ensure  that  the  instrument  was  calibrated  daily.  Ibis 
infarmation  was  initially  not  provided  and  is  not  specifically  a 
required  deliverable  for  Level  C;  however,  the  laboratory  did  submit 
the  needed  information  vpon  request. 
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2.  The  Gainsville  labaratory  did  not  initially  r^rt  any  of  the 

pre-digest  matrix  spike  recoveries  that  were  outside  the  75-125% 
limits;  instead  only  the  post-digestion  spike  results  were  r^xarted. 
The  laboratory  was  contacted  and  resubmitted  the  matrix  spike 
recovery  results  Forms  and  r^»rted  the  out-of-oontrol  matrix 
^ike  recoveries  with  the  exc^>tion  of  selenim  and  arsenic  as  noted 
above  for  packages  16280  and  16281. 


3.  For  those  elements  analyzed  by  graphite  furnace,  results  for  the 
analytical  post-digestion  spike  recoveries  were  not  provided. 
However,  this  information  would  be  e^qpected  to  be  recorded  OTly  in 
the  raw  data  and  sample  results  do  not  require  quedificatioi  bctsed 
on  analytical  post  digestion  ^i3ce  recoveries. 


4 .  Duplicate  analyses  that  exceeded  control  limits  (frcm  the  Montgcnery 

laboratory  only)  have  been  flagged  by  the  laboratory  €is  ”*”.  Ihe 
HazwTcp  data  validation  guidelines  do  not  require  ary  qualifiers  by 
the  reviewer  based  on  diplicate  analyses. 
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EXPLANATION  OF  DATA  FLAGS 


For  the  purposes  of  this  data  review  document  the  following  code  letters  and 
associated  definitions  are  provided: 


U  -  The  material  was  analyzed  for,  tut  was  not  detected.  The  associated 

numerical  value  is  the  estimated  detection  limit. 

J  -  The  associated  numerical  value  is  an  estimated  quantity  because 

quality  control  criteria  were  not  met. 

R  -  Quality  control  indicates  that  data  is  not  unable  (ie.  analyte  may 

or  may  not  be  present).  Resampling  and  re-anailysis  would  be 
necessary  to  determine  the  presence  or  absence  of  the  analyte  in  the 
sample. 
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CCJM 

ENVIRONMENTAL  ENGINEERS&  SCIENTISTS 


SILVER  SPRING 
CHICAGO 
DENVER 
GRAND  RAPIDS 

DOCUMENT  NO.  :GAIDS004.RVW 


DATA  REVIEW  SUMMARY  -  HAZWRAP  LEVEL  C 

No.  _ _  Project  No.  SEF27794.C30.02 _ 

Site  GeoToia  Air  National  Guard _ 

Contract  laboratory  CH2M  Hill  -  Montaoroerv _ 

Sanple  Delivery  Grocp  (SDG)  N/A  Sanpling  Date  (Month/Year)  5/90,  6/90.  9/90 


Saitple  Matrix  1cm  level  Soils  and  Waters _ 

Type  of  Analyses/Specicil  Request  Total  Petroleum  Hydrocaitons 


Data  Package  No:  16057 _ 16281 _ 16864 _ 16912. 

16065 _ 16828 _ 16873 _ 16913 

16272 _ 16834 _ 16882 _ 

16280 _ 16853 _ 16899 _ 


(See  follcwing  pages  for  sanple  numbers  found  within  each  of  these  packages.) 

/  / 

Data  Reviewer  Linda*  L.  Morrison,  Date  w  3  t/  _ 


QA  Review  by 


Jeralvn  Guthrie 


A 


CXUM  i^zoval  by  Ri  chard  Cheatham 


Date 


Date 


\/Z 


3.7^/ 


'/v 


Telephone  logs  attached?  Yes _  No  X 

Deliverable  violations  found?  Yes _  No  X  Not  Applicable _ 

Data  review  ccnplete  based  on  additicBTai  recaiired  information  received  1/22/91. 
Note: 

—  The  Level  C  Data  Validation  Guidelines  as  specified  in  HAZWRAP  Requireanents 
For  Quality  Control  of  Analytical  Data,  Secticxi  6  (Document  No.  D0E/HHP-65/R1, 
Revision  1,  July,  1990)  have  been  used  by  the  data  reviewer  as  a  basis  for 
reviewing  the  data  and  applying  flags,  except  as  specifically  noted  in  review 
ccnnients. 

—  Please  see  data  flagging  definitiOTs  on  the  last  page  of  this  r^xart. 


C.C.  JOHNSON  &  MALHOTRA,  P.C. 

215  UNION  BOULEVARD,  SUITE  215  •  LAKEWOOD,  COLORADO  80228  •  (303)  987-2928 

1979  Ten  Years  of  Quality  Service  1989 


To  facilitate  the  review  of  this  r^)ort,  we  are  providing  the  following  listing 
of  saitples  associated  with  the  respective  SDG/pacJcage  Numbers. 


#  16057 

#  16272 

06-HA-02 

05-SB-05-0-2 

09-SB-01-6-8 

06-HA-08 

05-SB-05-6-8 

08-SB-02-0-2 

06-HA-09 

02-SB-01-0-2 

09-SB-02-4-6 

06-HA-17 

02-SB-01-6-8 

09-SB-03-0-2 

06-HA-BD 

09-SB-01-0-2 

09-SB-03-4-6 

09-SB-05-6-8 

09-SB-05-0-2 

#  16065 

05-SB-01-4-6 

09-SB-D2 

05-SB-03-1-3 

05-SB-01-7-8 

05-HA-03 

05-SB-04-0-2 

05-SB-03-9-11 

05-HA-08 

05-SB-Dl 

05-SB-04-8-10 

Rinsate  5/25 

Decon  water  5/25 

#  16280 

062.81 

#  16828 

07-SB-02-0-2 

lO-SB-01-0-2 

08-SW-01 

07-SB-02-4-6 

lO-SB-01-10-11 

08-SVM)2 

Ol-SB-01-0-2 

08-SB-01-0-2 

08-SW-03 

Ol-SB-01-12-14 

08-SB-01-8-10 

08-SW-04 

ll-SB-01-2-4 

08-SB-02H)-2 

Ol-WW-02 

ll-SfrOl-8-10 

08-SB-02-8-10 

05-WM)l 

ll-SB-02-0-2 

08-SB-D4 

05^®J-02 

11-S&-02-10-12 

08-SB-03-0-2 

05-MW-03 

11-SB-D3 

08-SB-03-4-6 

05-MJ-04 

Field  blank  6/29 

Field  blank  9/13 

i  16834 

#  16853 

#  16864 

05-EW-108 

11-MW-Ol 

09-MW-02 

Ol-MW-01 

ll-MW-02 

09^1»-03 

02-WW-Ol 

ll-MW-03 

09-MW-04 

06^84-01 

07-MM-01 

11-EW-B3 

lQ-m-01 

09-MW-05 

09-}1W-D3 

08-MM-01 

02-SW-01 

Field  Blaiik  9/20 

08^1W-02 

02-SW-02 

08-«W-03 

11-MN-D2 

08-MW-04 

Field  blank  9/19 

Field  blank  9/17 
08-MM-Dl 
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08-SS-Ol 

09-SS-01 

08-SS-02 

07-SS-01 

08-SS-03 

07-SS-02 

08-SS-04 

07-SS-03 

08-SS-05 

07-SS-04 

08-SS-06 

09-SS-D2 

08-SS-Dl 

Field  blank  9/21 

#  16912 

#  16913 

Ol-SS-01 

09-M57-01 

Ol-SS-02 

Ol-SS-03 

Ol-SS-04 

Ol-SS-05 

Ol-SS-06 

Ol-SS-07 

Ol-SS-08 

Ol-SS-09 

Ol-SS-10 

oi-ss-n 

Ol-SS-12 

01-SS-D3 

09-SW-01 

09-SW-02 

07-SW-01 

07-SW-02 

07-SW-03 

09-SWHDl 

07-SW-D2 

Ol-SW-01 

Ol-SW-02 

Ol-SW-03 

Ol-SW-04 

Field  blank  9/25 


I.  Hnlriirrr  Tittipw 

Sanples  were  extracted  and  analyzed  within  holding  times  specified  by  the 
HAZHRAP  data  validation  guidelines  or  method  designated  requirements. 

Yes  X  No _ 

Ocmments:  No  ocmment. 


II.  Instrument  Calibration 


A.  Ihe  Instrument  response  or  calibration  factor  data  summaries  were 
reviewed.  The  required  summary  forms  were  provided  and  information 
was  present  to  determine  that  initial  callbratlcn  curves  met 
guidelines  or  method  criteria. 

Yes _ No  X 

Ocmments;  All  correlaticai  cxaefficients  were  greater  than  0.995  and 
a  5-point  calibration  was  performed  daily  for  all  except  two  water 
sanples  (Rinsate  5/25  and  Decxjn  water  5/25) .  Ihe  reviewer  has 
qualified  the  results  for  these  two  samples  based  on  the  HAZWRAP  Data 
Validation  guidelines  v4ilch  require  all  results  to  be  qualified  "R" , 
rejected,  if  a  3-  to  5^x>int  calibration  is  ncjt  performed  daily. 
Ihe  HAZWRAP  specifications  for  the  laboratory  and  the  method  itself 
do  not  specifically  state  a  recjuireanent  for  a  5-point  daily 
cedibraticn.  It  was  noted  by  the  reviewer  that  a  5-point  calibration 
was  performed  3  ciays  prior  to  the  analysis  of  these  samples  and  that 
(xntinuing  calibraticmi  checdcs  were  performed,  but  dates  for  these 
checks  are  not  given. 


B.  Ihe  cxmitinuing  calibraticmi  checks  were  sunnarized  as  recjuized  and 
review  indicates  that  system  stability  was  aciequate  and  was  verified 
at  the  required  frequency. 

Yes  X  No _ 

Cbnnents:  No  exjnments. 
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III.  Blanks 


A.  Mathod  Blank  -*  Ihe  blank  analyses  summaries  were  reviewed.  Ibe 
frequency  of  method  blank  preparation  and  analysis,  and  the 
exantaminants  reported  in  blank  sanples  were  all  within  ^aecified 
limits  (ie. ,  less  than  the  method  detection  limit) . 

Yes  X  Nb _ 

Ociwnents;  No  ooninent. 


B.  Other  Blanks  -  The  following  are  other  blanks  found  in  the  data 
package  and  the  conpound  quantities  r^xarted,  however  no  sanple  data 
has  been  qualified  by  the  reviewer  based  on  the  results  of  these 
blanks. 


Data  Pko  # 

Blank  ID/Tvoe 

Analvte 

Anount 

16065 

Rinsate  5/25 

TEH 

0.18 

Decon  wat^  5/25 

TEH 

0.21 

16281 

Rinsate  6/29 

TEH 

not  fcund 

16828 

Rinsate  9/i4 

TEH 

not  found 

16834 

Rinsate  9/17 

TEH 

0.08 

16853 

Rinsate  9/19 

TEH 

not  found 

16864 

Rinsate  9/20 

TEH 

not  found 

16873 

Rinsate  9/21 

TEH 

not  found 

16899 

Rinsate  9/25 

TEH 

TXJt  found 

IV.  Blank  SD3kP-/Tahnratorv  Control  Sanplefs^ 

A.  Blank  spike  (or  DCS)  analyses  were  performed  with  each  sanple  batch 
in  the  data  package  and  were  reported  to  be  within  laboratory  control 
limits  or  within  method  control  limits. 

Yes  X  No _ 
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B.  l£d»ratory  oontrol  charts  were  provided  in  the  package  and  the  limits 
specified  by  the  control  charts  were  vised  for  review. 

Yes  X  No _ 

Ocmnents:  For  package  16272  the  blank  ^ike  shewed  a  recovery  of 
100.7%  and  based  on  the  laboratory  control  chart  this  recovery  is 
outside  limits.  At  the  time  of  these  analyses  20  data  points  had 
not  been  used  to  establii^  the  laboratory's  control  chart;  therefore 
the  data  reviewer  recensaends  that  the  100.7%  recovery  be  considered 
as  acceptable,  thus  no  data  has  been  qualified. 


VI.  Matrix  Soike/Matrix  Soike  Duplicate  fMS/MSD> 

(MSD  may  not  be  applicable) 

Ihe  matrix  spike  and  matrix  spike  diplicate  recovery  sunnary  data  were 
reviewed.  The  piking  prooeduies  were  perforned  and  met  all  reccranended 
QC  specifications. 

Yes  X  No _ 

Oomnents;  The  following  sasples  were  used  for  MS/M5D  analysis  and  are 
associated  with  the  following  data  packages;  please  note  the  overall 
frequency  of  1  per  20  was  met,  but  not  always  provided  within  the 
individual  data  packages. 

Nunher  of  samples 


Data  Fackaoe 

oer  matrix 

SanDle  Soiked 

16057 

5  soils 

06-HA-17(s) 

16065 

2  soils,  2  waters 

06^-17  (S) 

16272 

20  soils 

05-SB-05-6-8(s) 

09~SB-02“4“6 (s) 

16280 

9  soils 

ll-SB-01-2-4(s) 

16281 

9  soils,  1  water 

08-SB-01-0-2(S) 

16828 

10  waters 

Chain  of  CUstofy  states  "No  extra 
volume  provided". 

16834 

11  waters 

None  provided 

16853 

9  waters 

11-EW-B3(W) 

16864 

6  waters 

09-M»-02(W) 

16873 

7  soils,  1  water 

OO-'^S-OOCs)  (actual  spike  results 
&  recoveries  not  provided) 
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e 


16882 

6  soils 

07-SS-04(s)  (actual  ^ike  results 
&  recoveries  not  provided) 

16899 

12  waters 

07-SW-02(W) 

16912 

13  soils 

Ol-SS-ll(S) 

16913 

1  water 

07-S»-02(w) 

Tcjtal  soil  seoples  =  71,  soil  ^ikes  perforned  =  9,  frequency  =  1  in  8. 

Total  water  sanples  =  53,  water  spikes  perfonned  =  4,  frecpency  of  =  1  in  13. 


AdditianalOgmnaTts 


The  HAZWE^  guidelines  require  the  data  reviewer  to  veri^  that  the 
TTiiniiitim  nunber  of  calibration  standards  were  vised,  to  evcdnate  the 
oorrelatian  coefficients  and  to  ensure  the  instrvnnent  was  calibrated 
daily.  This  information  was  not  initially  provided  to  the  data 
reviewer  and  is  not  shewn  as  a  rec^jired  deliverable  from  the 
laboratory.  The  calibration  data  was,  however,  provided  by  the 
labesratory  vpon  request. 

The  HAZWRAP  guidelines  specify  the  need  for  review  of  duplicate 
analysis.  However,  the  laboratory  performed  matrix  ^ike  duplicate 
analyses.  The  BPD' s  were  r^xorted  fear  the  diplicate  ^ike  recoveries 
and  found  to  be  less  than  10%  in  all  cases.  The  M5D  matrix  ^iJee 
diplicate  has  been  exxisidered  to  suffice  as  the  diplicate  analysis 
siTv»  values  were  all  within  reasonable  limits.  Results  are  not 
qualified  based  cxi  ciiplicate  results. 


VIII. 


All  data  deliverables  as  specified  for  HAZWRAP  Level  C  quadity  cxxttrol  were 
found  in  the  pacdcage. 


Oamnents:  See  the  attached  Level  C  Data  Deliverables  Checklist  for  a 
listing  of  the  Forms  and  data  found  in  the  pacdcage. 


X  X  X  X  ^  X  X  >< 


lEVEL  C  DELIVERABLES  OCHTIEieiESS  CHECKLIST 


KEY 

X  Included  in  package 
*  Pom  not  included,  raw  data  may  provide 
necessary  infamaticn 
O  NCt  included  antVor  Not  avail^le 
NA  Not  applicable  or  Not  required 


Blank  spike  control  sanple(s)  with  each  batch 
Control  chart  developed  by  lab 
Sample  results  -  Fom  1  or  spreadsheet 
Sample  chroDatograms  (if  applicable) 

CLP  data  flags  used  1:^  laboratory 

Holding  Times  (prep  and  analysis  dates  provided) 

Surrogate  Recoveries  (if  applicable) 

Matrix  ^ike/matrix  spike  (plicate  (MS/MSD)  or  matrix  spike  alone  and 
matrix  diplicate  (matrix  spiking  and  diplicate  analysis  is  to  be  l  per  20 
samples  of  similar  matrix) 

Method  blank  results  summary 
Initial  calibration  data  summary 
Continuing  calibraticai  data  summary 

Second  column  oonfirmaticxi  -  chrcmatograms  (if  explicable) 
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For  the  purposes  of  this  data  review  document  the  following  code  letters  and 
associated  definitions  are  provided: 

U  -  Ihe  was  analyzed  for,  but  was  not  detected.  Ihe  associated 

nunerical  value  is  the  estimated  detection  limit. 


R  -  Quality  Oontrol  indicates  that  data  is  not  i:isable  (i.e.  oonpound  may 
or  may  not  be  present).  Resaspling  and  re-analysis  would  be 
necessary  to  determine  the  presence  or  absence  of  the  analyte  in  the 
sanixLe. 


j  -  Ihe  associated  numerical  value  is  an  estimated  quantity  becaiise 
quality  control  criteria  were  not  met  or  because  the  amount  detected 
is  below  the  detection  limits  required  by  analytical  Statement  of 
Work.  Ihe  laboratory  uses  this  flag  in  the  latter  situation. 


B  -  Ihe  laboratory  \:ises  this  flag  when  the  reported  analyte  was  also 
found  in  the  method  blank.  Data  validation  guidelines  do  not  specify 
the  use  of  this  flag. 


JN  -  Tentative  identification  of  a  conpound  at  an  estimated  concentration. 

Resanpling  and  re-analysis  would  be  necessary  for  verification. 


Appendix  H 

TOXICITY  PROFILES 


I 


ARSENIC 

Acute  Toxicity  Summary 

Acute  oral  exposure  can  cause  muscular  cramps,  facial  swelling,  cardiovascular  reac¬ 
tions,  severe  gastrointestinal  damage,  and  vascular  collapse  leading  to  death.  Sensory 
loss  and  hematopoietic  symptoms  delayed  after  exposure  to  high  concentrations  are 
usually  reversible.  Inhalation  exposures  can  cause  severe  irritation  of  nased  lining, 
larynx,  and  bronchi. 

Chronic  Toxicity  Summary 

Chronic  oral  or  inhalation  exposure  can  produce  changes  in  skin,  including 
hyperpigmentation  and  hyperkeratosis;  peripheral  neuropathy;  liver  injury; 
cardiovascular  disorders;  oral  exposures  associated  with  peripheral  vascular  disease; 
and  blackfoot  disease. 

Cancer  Potential 

Known  human  carcinogen;  oral  exposures  associated  with  skin  cancer,  inhalation 
exposures  with  lung  cancer. 

Other 

Toxicity  varies  for  different  compounds;  inorganic  trivalent  arsenic  compounds  usu£illy 
more  toxic  than  pentavalent  compounds;  hi^  doses  of  some  inorganic  arsenic  com¬ 
pounds  to  pregnant  laboratory  animals  produced  malformations  in  offspring. 

BENZO[A]ANTHRACENE 

Acute  Toxicity  Sununaiy 

No  information  is  available  on  short-term  dermal  or  inhalation  effects. 

Chronic  Toxicity  Summaiy 

No  information  on  systemic  effects.  PAHs  as  a  group  may  cause  skin  disorders  and 
immunosuppressive  effects. 
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Cancer  Potential 


Evidence  exists  that  ben2o[a]anthracene  is  carcinogenic  to  laboratory  animals  through 
dermal  and  ingestion  exposure  routes.  Inhalation  data  is  not  available.  May  cause 
skin  and  lung  cancer.  No  reports  relating  cancer  in  humans  from  exposure  to 
ben2o[a]anthracene  exclusively,  but  exposure  from  PAH  mixtures. 

Other 

Mutagenic  in  laboratory  experiments.  Benzo[a]anthracene  may  be  metabolized  into 
reactive  derivatives. 

BENZO[A]PYRENE 

Acnie  Toxicity  Summaiy 

Acute  toxicity  appears  low  when  administered  by  oral  or  dermal  routes  to  laboratory 
animals. 

Chronic  Toxicity  Summary 

Prolonged  exposure  may  produce  chronic  dermatitis  and  reproductive  changes.  Re¬ 
peated  oral  doses  to  mice  have  caused  hypoplastic  anemia.  Induction  of  cancer  is  the 
key  toxic  endpoint  from  intermediate  and  long-term  exposure. 

Cancer  Potential 

Benzo[a]pyrene  is  a  constituent  of  coal  tar,  which  is  classified  as  a  Level  1  known 
carcinogen  by  lARC  and  a  Level  B2  probable  carcinogen  by  the  EPA.  Ingestion  may 
produce  stomach  tumors,  and  inhalation  may  produce  lung  cancer.  Prolonged  skin 
exposure  has  been  linked  to  an  increase  in  skin  cancer  among  workers.  Benzo[a]- 
pyrene  is  considered  to  be  the  most  potent  carcinogenic  PAH. 

Other 

Benzo[a]pyrene  is  a  mutagen. 

BENZO[B]FLUORANTHENE 
Ac,.te  Toxicity  Summaiy 
No  information  is  available. 
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Chronic  Toxicity  Summaiy 


Systemic  effects  specific  to  ben2o[b]fluoranthene  have  not  been  reported. 

Skin  disorders  and  immvmosuppressive  effects  have  been  reported  for  PAH  mixtures. 

Cancer  Potential 

Experimental  evidence  that  it  causes  lung  and  skin  cancer  in  laboratory  animals  by 
dermal  absorption  and  intratracheal  distillation. 

Other 

No  evidence  of  reproductive  or  teratogenic  effects. 

BENZO[G^41PERYLENE 
Acute  Toxicity  Summaiy 
Limited  information  is  available. 

Chronic  Toxicity  Summaiy 
Limited  information  is  available. 

Cancer  Potential 

Liver  and  skin  carcinogen  in  laboratory  animals.  Data  available  are  inadequate  to 
determine  carcinogenic  potential  in  humans.  Has  been  reported  to  produce 
cocarcinogenic  effects  when  applied  to  mouse  skin  along  with  benzo[a]pyrene. 

BERYLLIUM 

Acute  Toxicity  Summaiy 

Acute  lung  disease  (chemical  pneumonitis)  has  been  observed  immediately  after  inha¬ 
lation  of  aerosols  of  soluble  beryllium  compounds,  such  as  beryllium  fluoride  and 
compoimds  (probably  zinc  beryUum  silicate)  in  broken  fluorescent  light  tubes. 

Several  months  after  exposure  the  entire  respiratory  tract  may  become  inflamed  with 
fulminating  pneumonitis  in  severe  reactions.  Recoveries  usu-iUy  occur  within  weeks, 
but  fatalities  have  occurred.  In  studies  with  monkeys,  high  concentrations  of  aerosols 
of  beryllium  fluoride  or  beryllium  phosphate  produced  severe  lung  reactions  in  all  ani¬ 
mals  and  damaged  the  liver  and  kidney  as  well  as  affecting  adrenals,  pancreas,  thy¬ 
roid,  and  spleen;  many  lesions  were  similar  to  those  in  patients  who  died  of 
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pneumonitis.  Conjunctivitis  and  contact  dermatitis  may  follow  exposure  to  beryllium, 
with  skin  lesions  or  ulcerations.  Beryllium  compounds  may  produce  hypersensitivity 
with  delayed  allergic  reactions. 

Chronic  Toxicity  Summary 

The  lung  is  a  major  target  organ  for  toxic  effects  of  beiylhum.  Beiylh'osis,  a  chronic 
granulomatous  lung  disease  that  is  frequently  fatal,  has  been  described  for  over  40 
years  among  workers  exposed  to  insoluble  beryllium  compounds;  symptoms  may  in¬ 
clude  shortness  of  breath,  cyanosis,  clubbed  fingers,  lesions  that  progress  to  fibrotic 
tissue  and  nodules  with  respiratory  dysfunction. 

Cancer  Potential 

Beryllium  compounds  or  aUoys  have  produced  cancer  in  rats,  rabbits,  and  monkeys. 
Lung  tumors  have  been  reported  in  rats  and  monkeys  exposed  by  inhalation,  intratra- 
cheally,  or  intrabronchial  implantation,  and  bone  tumors  have  been  produced  in  rab¬ 
bits  after  intravenous  or  intraosseus  administration.  Bccess  limg  cancer  has  been 
observed  in  some  studies  of  workers  occupationally  exposed  to  beryllium,  but  data  on 
exposure  and  confounding  factors  were  lacking.  Beryllium  and  its  compounds  have 
been  classified  by  lARC  as  having  sufficient  evidence  of  being  carcinogenic  in  animals 
and  limited  evidence  in  humans  (group  2B)  and  by  EPA  as  Bl,  probable  human 
carcinogen. 

Other 

Wide  variations  in  individual  sensitivity  have  been  reported,  perhaps  because  of  an 
immune  reaction;  individuals  exposed  to  low  doses  may  exhibit  severe  effects.  Beryl¬ 
lium  is  stored  in  the  body  for  many  years  with  detectable  amounts  in  limg  reported  as 
long  as  23  years  after  exposure.  Some  beryllium  compounds  are  mutagenic  in  vitro 
tests. 

CADMIUM 

Acute  Toxicity  Summary 

For  acute  exposures  by  ingestion,  symptoms  of  cadmium  toxicity  included  nausea, 
vomiting,  diarrhea,  muscular  cramps,  salivation,  spasms,  drop  in  blood  pressure,  ver¬ 
tigo,  loss  of  consciousness,  and  collapse.  Acute  renal  failure,  liver  damage,  and  death 
may  occur.  Exposure  by  inhalation  can  cause  irritation,  coughing,  labored  respiration, 
vomiting,  acute  chemical  pneumonitis,  and  pulmonary  edema. 
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Chronic  Toxicily  Summary 


Respiratory  and  renal  toxicity  are  major  effects  in  workers.  Chronic  oral  exposures 
can  produce  kidney  damage.  Cadmium  accumulates  in  kidney,  and  nephropathy  re¬ 
sults  after  critical  concentration  in  kidney  is  reached,  probably  about  200  |ig/g. 
Inhalation  can  cause  chronic  obstructive  pulmonary  disease,  including  bronchitis, 
progressive  fibrosis,  and  emphysema.  Chronic  exposure  affects  calcium  metabolism 
and  can  cause  loss  of  calcium  from  bone,  bone  pain,  osteomalacia,  and  osteoporosis. 
Chronic  exposure  may  be  associated  with  hypertension.  Cadmium  can  produce 
testicular  atrophy,  sterility,  and  teratogenic  effects  in  experimental  animals. 

Cancer  Potential 

Increased  risk  of  prostate  cancer  and  perhaps  respiratory  tract  cancer  in  workers 
exposed  by  inhalation.  No  evidence  of  carcinogenicity  from  chronic  oral  exposure. 

Other 

A  nonessential  element. 

CHROMIUM 

Acute  Toxicity  Summary 

Major  acute  effect  firom  oral  exposure  is  renal  tubular  necrosis.  Inhalation  of  chrom¬ 
ate  salts  results  in  irritation  and  inflammation  of  nasal  mucosa,  ulceration,  and  perfo¬ 
ration  of  nasal  septum. 

Chronic  Toxicity  Summaiy 

Chronic  exposure  to  hexavalent  chromium  has  resulted  in  kidney  damage  in  animals 
and  humans.  Inhalation  exposures  to  chromates  in  industrial  settings  have  resulted  in 
nasal  membrane  inflammation,  chronic  rhinitis,  laryngitis,  and  pharyngitis.  Exposures 
to  skin  can  result  in  allergic  skin  reactions  in  sensitive  individual.  Overall,  hexavalent 
forms  are  usually  more  toxic  than  trivalent  forms. 

Cancer  Potential 

Excess  lung  cancer  has  been  associated  with  chromate-producing  industry  workers. 
Chromatic  salts  are  carcinogenic  in  rats  exposed  by  inhalation. 
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Other 


Essential  element.  Toxicity  is  related  to  valence  state. 

CHRYSENE 

Acute  Toxicity  Summary 

Absorbed  by  oral  and  dermal  doses. 

Chronic  Toxicity  Summary 

Chrysene  accumulates  in  adipose  and  mammary  tissues.  Chronic  toxic  effects  have 
not  been  described. 

Cancer  Potential 

Carcinogenic  in  laboratory  animals  exposed  to  long-term  dermal  doses. 

Other 

Limited  evidence  that  chrysene  is  mutagenic.  Epidemiological  reports  incidences  of 
skin  cancer  when  exposed  to  PAH  mixtures  that  included  chrysene. 

COPPER 

Acute  Toxicity  Summary 

Inhalation  of  copper  dusts  result  in  symptoms  similar  to  metal  fume  fever.  Exposure 
to  metal  fumes  results  in  upper  respiratory  tract  irritation,  metallic  or  sweet  taste, 
metal  fume  fever,  and  skin  and  hair  discoloration.  Exposure  to  dusts  and  mists  of 
copper  salt  result  in  congestion  of  nasal  mucous  membranes,  sometimes  of  pharynx, 
and  occasional  ulceration  with  perforation  of  nasal  septum.  Acute  copper  sulfate 
poisoning  in  humans  (oral)  sometimes  fatal;  includes  vomiting,  diarrhea,  hypotension, 
coma,  and  jaimdice. 

Chronic  Toxicity  Snmmaiy 

Hemolytic  anemia  after  chronic  exposure  in  some  dialysis  patients.  Sensitive  individ¬ 
uals  with  disorders  of  metabolism-Wilson’s  disease  and  Menke’s  disease. 
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Cancer  Potential 


Not  indicated. 

Other 

Essential  nutrient.  Organoleptic  threshold  in  water  between  1  to  5  mg/1. 

DIBENZO[A^]ANTHRACENE 

Acute  Toxicity  Summary 

Oral  absorption  but  has  slow  dermal  absorption. 

Chronic  Toxicity  Summary 
Cancer  Potential 

lARC  [1983]  has  concluded  that  there  is  sufficient  evidence  that  dibenzo[a,h]anthrac- 
ene  is  carcinogenic  to  laboratory  animals.  In  laboratory  experiments  oral  doses  have 
caused  tumors  in  mice,  limg  tumors  in  rats  by  intratracheal  distillation  and  skin  cancer 
following  dermal  application. 

Other 

High  doses  in  laboratory  animals  have  produced  fetal  deaths. 

l,2<DICHLOROBENZENE 

Acute  Toxicity  Summaiy 

Acute  exposure  to  1,2-DCB  is  irritating  to  the  eyes,  skin,  and  mucous  membranes. 
Liver  damage  has  been  observed  in  rats  and  mice  after  oral  exposure  to  250 
mg/kg/day  for  13  weeks.  At  500  mg/kg/day,  kidney  damage  and  increased  mortality 
were  observed  in  the  rats  and  mice. 

Chronic  Toxicity  Summaiy 

Animal  studies  of  chronic  exposure  to  1,2-DCB  have  revealed  liver  pathology  ranging 
from  increased  liver  weights  to  necrosis  at  higher  doses. 
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Cancer  Potential 


Evidence  for  carcinogenicity  in  humans  or  animals  is  inadequate  for  a  determination 
regarding  cancer  potential.  1,2-DCB,  however,  is  structurally  similar  to  1,4- 
dichlorobenzene,  which  is  classified  in  EPA  Weight-of-Evidence  group  C,  possible 
human  carcinogen. 

Other 

Teratogenic  effects  were  observed  in  the  offspring  of  rats  exposed  to  1,2-DCB  by 
inhalation  during  pregnancy.  Reproductive  effects  were  observed  in  male  rats  after 
intraperitoneal  injection  of  1,2-DCB. 

1,3-DICHI.OROBENZENE 

No  information  was  located  regarding  the  acute  or  chronic  toxicity,  or  cancer 
potential  of  1,3-DCB  in  humans  or  animals. 

1,1-DICHLOROETHANE 

Acute  Toxicity  Summary 

CNS  depression  may  occur  when  1,1-dichloroethane  is  inhaled  at  high  concentrations. 
Irritating  to  skin. 

Chronic  Toxicity  Summary 

Data  limited. 

Cancer  Potential 

Not  indicated. 

P-DICHLOROBENZENE 

Acute  Toxicity  Summary 

Skin  lesions,  irritation  to  eye  and  upper  respiratory  tract,  vomiting,  headache,  anor¬ 
exia,  and  anemia  and  blood  (tyscrasias  reported  in  humans  exposed  to 
dichlorobenzene.  Two  cases  of  cataracts  described.  Tingling  of  hands,  vertigo,  weight 
loss  in  worker  exposed  to  mixture  containing  p-dichlorobenzene. 
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Chronic  Toxicity  Summary 


Hepatic  effects  have  been  observed  in  rats  and  mice  administered  p-chlorobenzene  by 
gavage;  these  effects  included  cloudiness,  swelling,  necrosis,  porphyria,  and  increased 
liver  weight.  Renal  lesions  have  also  been  reported  in  rats  and  mice  receiving 
p-dichlorobenzene  by  gavage;  in  some  studies,  multifocal  degeneration  and  necrosis 
occurred.  Effects  on  bone  marrow,  nasal  turbinates,  small  intestine,  spleen,  and  thy¬ 
mus  have  also  been  described  in  rodents.  Changes  in  weight  of  spleen,  liver,  heart, 
kidney,  and  lungs  were  noted  in  rats  exposed  by  inhalation,  as  well  as  liver  and  kidney 
lesions,  pulmonary  edema  and  congestion,  and  reversible  changes  in  the  eye. 

Cancer  Potential 

In  rats  administered  p-dichlorobenzene  Ity  gavage,  renal  adenocarcinomas  developed 
in  males;  liver  adenomas  and  carcinomas  appeared  in  male  and  female  mice.  Qassifi- 
cation  as  B2  or  C  considered  by  EPA. 

Other 

Lipophilic.  In  one  study  no  fetotoxicity  or  teratogenicity  in  rabbits.  Negative  in  most 
mutagenicity  studies  but  abnormal  mitotic  diversion  in  higher  plants. 

l,l.DICHLOROETHENE  (VINYLmENE  CHLORTOE) 

Acute  Toxicity  Summary 

Liver  appears  to  be  principal  target.  Biochemical  changes  and  necrosis  in  liver  in 
fasted  rats  have  been  reported  to  develop  rapidly  after  inhalation.  Liver  damage  in 
fasted  rats  can  occur  after  one  oral  dose.  At  hi^  concentrations,  inhalation  of 
1,1-DCE  can  cause  CNS  depression  in  humans  and  unconsciousness. 

Chronic  Toxicity  Summary 

Described  as  "exquisite  hepatotoxin"  because  it  is  more  potent  and  faster  acting  than 
classic  hepatotoxin,  carbon  tetrachloride.  Kidney  injury  can  also  occur  at  relatively 
low  doses.  Reports  of  health  effects  on  workers  exposed  to  1,1-DCE  include  liver 
function  abormalties,  headaches,  vision  problems,  weakness,  fatigue,  and  neurological 
sensory  disturbances. 

Cancer  Potential 

One  group  of  investigators  reported  an  increased  incidence  of  kidney  tumors  in  mice 
exposed  by  inhalation  and  possibly  mammary  tumors  in  rats.  Tumor  initiator  activity 
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in  mouse  skin  following  several  treatments  with  phorbol  as  promoter  has  been 
described. 

Other 

Structure  similar  to  vinyl  chloride,  a  known  human  carcinogen;  mutagenic  in  bacterial 
tests;  may  be  fetotoxic  in  laboratory  animals. 

ETHYLBENZENE 

Acute  Toxicily  Summaiy 

Ethylbenzene  is  irritating  to  eyes,  mucous  membranes,  and  skin.  It  can  came  head¬ 
aches  and  narcosis. 

Chronic  Toxicity  Sommaiy 

Data  limited. 

Cancer  Potential 

Not  indicated. 

FLUORANTHENE 

Acute  Toxicity  Summary 

Toxic  by  oral  and  dermal  absorption.  Can  cross  epithelial  membranes.  A  defatting 
agent  that  may  affect  the  skin. 

Chronic  Toxicity  Summary 

Limited  information  available. 

Cancer  Potential 

lARC  [1983]  concluded  there  is  no  evidence  that  fluoranthene  is  carcinogenic  on  the 
basis  of  available  data. 

When  applied  to  laboratory  animal  skin  simultaneously  with  other  carcinogenic  PAHs, 
has  increased  the  carcinogenicity  of  the  compotmd  (i.e.,  cocarcinogenic  effects). 
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FLUORENE 


Acute  Toxicity  Sunimaiy 

May  be  toxic  by  inhalation,  ingestion,  or  dermal  contact  and  absorption. 

Chronic  Toxicity  Summaiy 
Limited  information  available. 

Cancer  Potential 

Data  inadequate  to  determine  carcinogenic  effects  [lARC  1983]. 

Other 

No  toxicity  data  are  available  for  htimans. 

INDENO(l,2,3-CD)PYRENE 
Acute  Toxicity  Summaiy 

No  information  was  located  regarding  the  acute  toxicity  of  IP  in  humans  or  animals. 
Chronic  Toxicity  Summaiy 

No  information  was  located  regarding  the  chronic  toxicity  of  IP  in  humans  or  animals. 

Cancer  Potential 

A  carcinogenic  response  was  observed  in  rats  and  mice  after  implantation  or 
subcutaneous  injection  of  IP. 

LEAD 

Acute  Toxicity  Summaiy 

Acute  inorganic  lead  intoxication  in  humans  is  characterized  by  encephalopathy,  ab¬ 
dominal  pain,  hemolysis,  liver  damage,  renal  tubular  necrosis,  seizures,  coma,  and 
respiratory  arrest. 


dbtl04/047.51 


H-11 


Chronic  Toxicity  Summaiy 


Chronic  low  levels  of  exposure  to  lead  can  affect  the  hematopoietic  system,  the  ner¬ 
vous  system,  and  the  cardiovascular  system.  Lead  inhibits  several  key  etitymes  in¬ 
volved  in  heme  biosyntheses.  One  characteristic  effect  of  chronic  lead  intoxication  is 
anemia,  by  reduced  hemoglobin  production  and  shortened  eiythrottyte  survival.  In 
humans,  lead  exposure  has  resulted  in  nervous  system  injury  including  reduced  hand- 
eye  coordination,  reaction  time,  visual  motor  performance,  and  nerve  conduction 
velocity.  The  developing  child  appears  especially  sensitive  to  lead-induced  nervous 
system  injury.  Lead  can  also  affect  the  immune  system  and  produce  gingival  lead 
lines.  Epidemiological  studies  have  indicated  that  chronic  lead  exposure  may  be  asso¬ 
ciated  with  increased  blood  pressure  in  humans.  Exposure  to  lead  is  associated  with 
sterihty,  abortion,  neonatal  mortality,  and  morbidity.  Organolead  compounds  are 
neurotoxic. 

Cancer  Potential 

Lead  salts  have  some  evidence  of  carcinogenicity  in  animals. 

Other 

Children  are  especially  sensitive  to  low  level  effects. 

MERCURY 

Acute  Toxicity  Summary 

Inhalation  of  mercury  vapor  can  cause  bronchitis  and  nervous  system  effects.  Oral 
exposure  can  result  in  abdominal  cramps,  gastrointestinal  effects,  ulceration,  shock, 
circulatory  collapse,  and  renal  failure. 

Chronic  Toxicity  Summaiy 

Occupational  exposure  to  inorganic  mercury  can  produce  effects  on  nervous  system, 
including  tremors,  erethism,  muscular  wealmess,  personahty  changes,  gingivitis,  and 
colored  eye  reflex.  In  children,  pink  disease  has  been  reported  after  ingestion  of  mer¬ 
curous  compounds.  Exposure  to  organic  mercury  can  cause  sensory  and  visual  distur¬ 
bances,  tingling,  paresthesia,  numbness,  tunnel  vision  leading  to  blindness,  visual, 
peripheral  neuropathy,  weakness  in  extremities  and  progressive  ataxia,  tremor, 
cerebral  atrophy,  degeneration  of  nerves,  and  death. 
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Cancer  Potential 


Not  indicated. 

Other 

Mercury  is  transferred  transplacentally.  Toxicity  depends  on  chemical  form.  Metallic, 
organic,  and  inorganic  compounds  can  be  biotransformed. 

1-METHYLNAPHTHALENE 

Acute  Toxicity  Summary 

1- MN  is  moderately  toxic  by  ingestion  based  on  an  oral  LD50  in  rats  of  1840  mg/kg. 
No  other  information  was  located  regarding  the  acute  or  chronic  toxicity,  or  cancer 
potential  of  1-MN  in  humans  or  animals. 

2- METHYLNAPHTHALENE 
Acute  Toxicity  Summary 

2-MN  is  moderately  toxic  by  ingestion  based  on  an  oral  LD50  in  rats  of  1630  mg/kg. 
No  other  information  was  located  regarding  the  acute  or  chronic  toxicity,  or  cancer 
potential  of  2-MN  in  humans  or  animals. 

NAPHTHALENE 

Acute  Toxicity  Summary 

Inhalation  of  vapor  may  cause  eye  irritation,  headache,  and  confusion.  Ingestion  may 
cause  abdominal  pain,  nausea,  and  vomiting.  Skin  or  eye  contact  may  lead  to 
systemic  effects  such  as  bladder  irritation,  kidney  effects,  and  nemoletic  effects  such 
as  anemia  and  decreased  hemoglobin.  In  animal  studies,  bronchial  necrosis  was 
observed  in  rats. 

Chronic  Toxicity  Summary 

Occurrence  of  cataracts  upon  naphthalene  vapor  and  dust  exposure  has  been  ob¬ 
served  in  hmnems.  Subchronic  animal  studies  have  shown  that  oral  doses  produced 
cataracts  and  degeneration  of  the  retina.  Dermatitis  has  been  reported  with  repeated 
skin  exposure.  Two  studies  have  reported  hemolytic  anemia  in  infants  bom  to  women 
exposed  druing  pregnancy. 
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Cancer  Potential 


Studies  have  not  shown  that  naphthalene  is  carcinogenic.  Naphthalene  is  commonly 
found  in  coal  tar  and  epidemiological  studies  have  shown  coal  tar  to  be  carcinogenic. 
The  role  of  naphthalene  alone  could  not  be  determined. 

Other 

Acute  exposures  to  large  doses  may  cause  hemolytic  effects  (destruction  of  red  blood 
cells).  This  effect  is  most  pronounced  in  individuals  with  a  hereditary  deficiency  of 
glucose-6-phosphate  dehydrogenase. 

NICKEL 

Acute  Tondty  Summary 

Signs  of  acute  nickel  toxicity  may  include  headaches,  nausea,  vomiting,  chest  pain, 
cough,  hyperpnea,  cyanosis,  gastrointestinal  and  CNS  effects,  weakness,  fever,  pneu¬ 
monia,  respiratoiy  failure,  cerebral  edema,  and  death.  Acute  exposures  to  nickel  con¬ 
taining  dust  may  result  in  chemical  pnemnonitis. 

Chronic  Toxicity  Summary 

Rhinitis,  nasal  sinusitis,  and  nasal  mucosal  injury  are  among  the  effects  reported 
among  workers  chronically  exposed  to  various  nickel  compounds.  Allergic  contact 
dermatitis  and  other  dermatological  effects  are  the  most  frequent  effects  of  dermal 
exposure  to  nickel  and  nickel-containing  compounds. 

Cancer  Potential 

There  is  extensive  epidemiological  evidence  indicating  excess  cancer  of  the  lung  and 
nasal  cavity  for  workers  exposed  to  certain  nickel  compounds.  Nickel  compounds 
implicated  as  having  carcinogenic  potential  include  insoluble  dusts  of  nickel  subsulfide 
and  nickel  oxides,  vapor  of  nickel  carbonyl  and  soluble  sulfate,  nickel  carbonyl. 

Other 

May  or  may  not  be  an  essential  element. 

PHENANTHRENE 
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Acute  Toxicity  Summaiy 

An  irritant  through  inhalation  and  ingestion  exposure.  May  also  be  dermally 
absorbed. 

Chronic  Toxicity  Summary 
May  be  an  allergen. 

Cancer  Potential 

Inadequate  data  for  the  evaluation  in  experimental  animals. 

Other 

Can  cause  photosensitization  of  the  skin. 

PYRENE 

Acute  Toxicity  Summaiy 
Limited  information  is  available. 

Chronic  Toxicity  Summaiy 
Limited  information  is  available. 

Cancer  Potential 

Evidence  suggests  that  pyrene  is  cocarcinogenic  in  laboratory  animal  experiments. 
SELENIUM 

Acute  Toxicity  Summary 

Acute  exposures  can  produce  CNS  effects,  including  nervousness,  drowsiness,  and 
convulsions,  and  eye  and  nasal  irritation. 

Chronic  Toxicity  Summary 

Chronic  exposure  to  selenium-containing  compounds  by  inhalation  can  result  in  pal¬ 
lor,  coated  tongue,  gastrointestinal  disorders,  nervousness,  garhc  breath,  liver  and 
spleen  damage,  anemia,  and  mucosal  irritation.  Discoloration,  decayed  teeth,  skin 
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eruptions,  gastrointestinal  distress,  and  loss  of  hair  and  nails  have  been  reported  in 
humtins  exposed  orally.  In  livestock,  excess  intake  can  cause  blind  staggers-impaired 
vision,  weak  limbs,  respiratory  failure-and  alkali  disease-hair  loss,  sterility,  atrophy  of 
hooves,  lameness,  and  anemia.  Embryotoxic  and  teratogenic  in  animals. 

Cancer  Potential 

Carcinogenic  in  laboratory  animals.  May  be  anticarcinogenic  and  protective  in 
humans. 

Other 

Essential.  Toxicity  related  to  chemical  form. 

SILVER 

Acute  Toxicity  Summary 

Argjria  (local  or  generalized  impregnation  of  tissue  causing  discoloration  of  skin  and 
eye)  may  affect  eyes  and  respiratory  tract.  Gastrointestinal  irritation  may  occur  with 
oral  exposure. 

Chronic  Toxicity  Summary 

Kidney  and  lung  damage  and  possibly  arteriosclerosis  have  been  reported  for  indus¬ 
trial  or  medial  exposures. 

Cancer  Potential 

Not  indicated. 

TOLUENE 

Acute  Toxicity  Summary 

Humans  exposed  by  inhalation  experimentally,  occupationally,  or  by  intentional  abuse 
may  exhibit  excitation,  then  CNS  depression  and  ner  is.  Neurotoxic  effects  include 
nausea,  fatigue,  and  coordinat'on  at  low  levels  and  cunfusion,  ataxia,  and  weakness  at 
higher  levels.  In  rats,  irritation  of  mucous  membranes  and  incoordination  have  been 
observed,  as  well  as  pulmonaiy  irritation  with  subchronic  exposure. 
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Chronic  Toxicity  Summary 

CNS  effects  have  been  reported  in  workers,  such  as  disturbances  in  memory  and 
thinking,  psychomotor  skills,  visual  accuracy,  sensorimotor  speed,  and  performance 
tests.  Indications  of  cerebral  and  cerebellar  dysfunction  include  tremors,  ataxia,  and 
equihbrium  disorders,  bizarre  behavior,  and  emotional  lobility  may  occur.  In  cases  of 
abuse,  changes  in  liver  and  kidney  function  have  been  observed.  In  rats,  a  decrease 
in  hematocrit  has  been  reported. 

Cancer  Potential 

Embryotoxicity  and  possible  teratogenicity  in  mice  have  been  reported  in  an  abstract. 
In  rats,  skelet^  retardation  of  offspring  has  been  described. 

Other 

Not  determined. 

1,1,1-TRICHLOROETHANE 
Acute  Toxicity  Summary 

Trichloroethane  is  a  CNS  depressant  and  may  impair  psychophysiological  functions. 
Human  fatalities  have  been  reported  following  deUberate  inhalation  or  occupational 
exposures;  lung  congestion  was  found. 

Chronic  Toxicity  Summary 

Exposure  by  inhalation  can  produce  liver  damage  in  mice  and  affects  drug 
metabolism  in  liver  of  rats. 

Cancer  Potential 

Mutagenic  in  some  in  vitro  tests. 

Other 

Not  determined. 
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1,1^-TRICHLOROETHANE 
Acute  Toxicity  Summaiy 

Severe  irritation  follows  eye  and  skin  contact.  Inhalation  can  cause  nose  and  lung 
irritation  at  low  doses,  and  narcotic  and  anesthetic  effects  at  higher  doses.  1,1,2-TCA 
is  a  significant  liver  and  kidney  toxin.  Acute  exposure  may  also  depress  immune 
system  function. 

Chronic  Toxicity  Summaiy 

Chronic  exposure  to  1,1,2-TCA  may  cause  serious  damage  to  the  liver  and  kidney. 

Cancer  Potential 

1,1,2-TCA  is  classified  in  EPA  Weight-of-Evidence  group  C,  possible  human 
carcinogen,  based  on  the  development  of  hepatocellular  carcinoma  and  pheo- 
chromocytoma  after  oral  administration  in  one  strain  of  mouse.  1,1,2-TCA  is 
structurally  similar  to  1,2-Dichloroethane,  a  probable  human  carcinogen. 

Other 

1,1,2-TCA  has  caused  adverse  reproductive  effects  in  male  mice. 
TRICHLOROETHENE  (TCE) 

Acute  Toxicity  Summaiy 

Exposure  to  TCE  can  cause  depression  of  the  CNS,  including  dizziness,  headaches, 
incoordination  similar  to  that  induced  by  alcohol,  nausea,  vomiting,  and 
unconsciousness. 

Chronic  Toxicity  Summaiy 

Long-term  inhalation  exposure  can  affect  liver  and  kidneys  in  animals.  In  humans, 
changes  in  liver  enzymes  have  been  associated  with  TCE  exposure. 

Cancer  Potential 

Exposure  of  mice  (orally  and  by  inhalation)  and  rats  have  produced  increases  in  liver 
or  lung  or  kidney  tumors. 
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Other 


"Degreasers  flush"  has  been  described  in  TCE-exposed  workers  who  consume  alcohol. 
XYLENE 

Acute  Toxicity  Summaiy 

Acute  exposures  to  inhaled  tylene  can  depress  the  CNS  and  irritate  mucous 
membranes. 

Chronic  Toxicity  Summaiy 

Changes  in  behavioral  tests,  manual  coordination,  balance,  and  EEG  patterns  have 
been  reported  in  humans  exposed  to  ^lenes.  Development  of  tolerance  against  some 
of  these  effects  has  been  described.  Effects  on  liver  of  rats  have  been  reported. 

Cancer  Potential 

Not  indicated. 

ZINC 

Acute  Toxicity  Summaiy 

Acute  adverse  effects  of  zinc  include  metal  fume  fever  by  the  inhalation  of  fumes. 
Fever,  nausea,  vomiting,  stomach  cramps,  diarrhea  may  result  from  acute  ingestions. 

Chronic  Toxicity  Summaiy 

Prolonged  ingestion  of  zinc  can  result  in  irritability,  muscular  stiffness  and  pain,  loss 
of  appetite,  and  nausea.  High  levels  of  zinc  in  diet  may  retard  growth  and  produce 
defective  mineralization  of  bone. 

Cancer  Potential 

Not  indicated. 

Other 

Essential  nutrient.  Taste  threshold  15  ppm;  40  ppm  soluble  zinc  salts  impart  a 
metallic  taste. 
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